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RADIO TUBES 

FOR ALL NEW RECEIVERS 

EVER ABREAST OF THE RADIO TIMES 



^►EB!> has achieved tremendous success 
with these NEW tubes. The reason 
is obvious— QUALITY 




247 

Mew power amplifier Pentode, for 
use in the output stage of AC 
receivers. 



Here They Are! 



No. 235 

New screen grid lube— designed to reduce 
cross modulation and similar distortion. 

No. 551 

New screen grid tube— designed for same 
purpose as type 2 35» although having 
slightly different characteristics. 

No. 230 

New general purpose tube, operating eco- 
nomically at 2 wits, giving unusual service 
though using very little power. 

No. 231 

New amplifier using 2 volts and extremely 
low current consumption in same group as 
types 230 and 232. 

No. 232 

New screen grid tube for use a* radio 

frequency amplifier, operating at 2 volts. 

No. 233 

New power amplifier in the Pentode group, 
operating on 2 volts with low current ton- 
sumption. 

No. 236 

New screen grid tube used mainly as R.F. 
amplifier or detector in automobile set*. 
In same group as type 2 37 and 2*8. Also 
for use in D.C. sets. 

No. 237 

New general purpose tube — especially 
adapted to automobile use. Can be used 
either as a detector or amplifier. Also for 
use in D.C. sets. 

No. 238 

New power amplifier Pentode for use in 
automobile receivers designed for it. Gives 
unusual volume for small input signal 
strength. 

No. S 84 

Developed expressly for replacement of 
type C 484 in Sparton sets. Somewhat 
similar in characteristics to the type 227. 

No. S 82 B 

Developed expressly for replacement of the 
the C 183 in Sparton sets, possessing all 
peculiar characteristics necessary for this 
purpose. 



No. S 83 
Developed expressly for replacement of 
the C 183 in Sparton sets, possession all 
the peculiar characteristics necessary for 
this purpose. 



B l> Quality is Making History Today. Write for Complete Details. 



Still another addition to a big family. ^&B»> FOTO-LECTRIC TUBFS. 
Standard gas-filled type, red sensitive, caesium on caesium-oxide silver-oxide. 
Six months guarantee against defects. Write for Foto-Lkctric folder. 





CABLE RADIO TUBE CORPORATION 



230-240 NORTH 9th STREET, BROOKLYN, NEW YORK 



RCA 

<W 0 
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(This excellent 
set analyzer 
and trouble 
shooter included 
with our course 
j>f training^ 




Important and far-reach- 
ing developments in Radio 
create sudden de- 
mand for specially 
equipped and spe- 
cially trained Radio 
Service Men. 



MANY skilled Radio Service Men are needed now to service 
all-electric sets. By becoming a certified R. T. A. Service 
Man. you can make big money, full time or spare time, and 
fit yourself for the big- pa \ opportunities that Radio otters. 
We will quickly give you the training you need to cjitalify as a 
Radio Service Man . . . certify you . . . furnish you with a mar- 
velous Radio Set Analyzer. This wonder instrument, together with 
our training, will enable you to compete successfully with experts 
who have been in the radio business for years. With its help you 
can quickly diagnose any ailing Radio set. The training we give 
you will enable you to make neces>ary analysis and repairs. 
Serving as a "radio doctor" with this Radio Set Analyzer is but one 
of the many easy ways by which we help you make money out of 
Radio. Wiring rooms for Radio, installing and servicing sets for 
dealers, building and installing automobile Radio sets, constructing 
and installing short wave receivers . . . those are a few of the other 
ways in which our members are cashing in on Radio. 
As a member of the Radio Training Association, you receive personal 
instruction from skilled Radio Engineers. I'pon completion of the 
training, they will advise you personally on any problems which arise 
in your work. The Association will help you make money in your 
sj>are time, increase your pay, or start you in business. The easiest, 
quickest. he^t-paying way for you to get into Radio is by joining 
the Radio Training Association. 



This amazing Radio Set Analyzer plus the 
instructions given you by the AssiKiation will 
transform you into an expert quickly. With 
it, you can locate troubles in all tyj>es of sets, 
test circuits, measure resistance ami condenser 
capacities, detect defective tubes, Knowinc 
how to make repairs is easy; knowing what 
the trouble is requires expert knowledge and 
a Radio Set Analyzer. With this Radio Set 
Analyzer, you will be able to give expert .vrv. 
ice and make big money. Po*se«smg this 
set analyzer and knowing how to use it will 
be bul one of the benefits that will be yours 
as a memlier of the R. T. A. 



Write for No -Cost Membership Plan 



We have worked out a plan whereby a member ship enrollment need 
not cost you a cent. Our thorough training and the valuable Radio 
set analyzer can be yours. Write at once and find out bow easily 
both of these can be earned. 

Now is the time to prepare to be a Radio Service Man. Greater 
opportunities are opening up right along. For the sake of extra 
money in your spare time, bigger pay, a business ot your own. a 
position with a future, get in touch with the Radio Training Associa- 
tion of America now. 

Send for this No-Cost M ember ship plan and Free Radio Handbook 
♦bat will open your eyes as to what Radio has in store for the ambi- 
tious man. Don't wait. Do it now. 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA- 1 4513 Ravenswood Ave. Chcago, III. 



Fill Out and Mail Today ! 
RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA- 1, 4513 Ravenswood Ave., Chicago, III 

Gentlemen : Semi me details of your No-Cost 
Membership Enrollment Plan and information on 
how to learn to make real money in radio quick. 



Name . 
Address 

City 



State. 



H. GERNSBACK, President 
S. GERNSBACK, Treasurer 

J. M. HERZBERG, Vice-President 

I. S. MANHEIMER, Secretary 




R. D. WASHBURNE 
Technical Editor 



LOUIS MARTIN 
Associate Editor 



HUGO GEKNSBACK, Editor-in-Chief 
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R ECEIVERS WITH Pl SH-PrSH \ M PI.l Fl( \TI()N. 
Teehnieal descriptions of two sets designed to inelnde an 
audio Amplifier of the "push -push" type deserihed in this 
issue of R ndiu-Chai-i-. 
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latter in new receiver designs. 

RADIO FHK^I F.NCV PKNTOMKS. The n#w«-st develop- 
ment* in pentodes which makes it pussihle to realize ia R.K 
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Big Pay Job 

RADIO 




ACTUAL PHOTOGRAPH OF STUDENTS WORKING IN SERVICK DEPT. OF COYNE RADIO SHOPS 

LEARN RADIO TELEVISION 

TALKING PICTURES AT COYNE 

TEN WEEKS of SHOP TRAINING on RADIO EQUIPMENT 

Dissatisfied with your job? Not PRACTICAL Shop Training Free Employment Service 

making enough money? Then Come to Chicago and prepare for these jobs TO STUDENTS 

let me SHOW you hOW tO prepare the QUICK and PRACTICAL way— BY After you have finished the coarse, we 

for a real job and hOW tO make ACTUAL SHOP WORK on ACTUAL RA- will do all we can to help yon find the job 

real money in RADIO— One of DIO EQUIPMENT. Some students finish you want. We employ three men on a full 

1L A „rnwina hi<y<v* c + the entire course in 8 weeks. The average time basis whose sole job is to help our 

ine iasiesi gruwiug, uigges>i time is only 10 weeks. But you can stay students in finding positions. Andshould 

money-making trades On earth* as long as you please, at no extra cost to you be a little shortof funds, we'll gladly 

— ^—m,** — . _ - M .w«.«M you. No previous experience necessary. help you in finding part-time work while 

TOBS LEADING at 8chocl - Some of our stndent s p*y a 

J T a RTG PAV Broadcasting - Television •^ fatu - 

Q Y v tw S<mnd Equipment COYNE IS 32 YEARS OLD 

fecoresol JODsare open JODS ; as Ue- j^^j^^ mos t modem Radio eqnip- Coyne has been located right here in Chi- 

Signer, Inspector and lester— as ment?we have installed in our Shops a com- cago since 1899. Coyne Training is tested 

Radio Salesman and in bervice ana p i e te model Broadcasting Station, with —proven by hundreds of successful grad- 

Installation work — as Operator sound proof Studio and modern Transmit- nates. You can get all the facte • abso- 

nr Msmsio-Pr ftf a RrftaHfjistintr Sta- ter with 1,000 watt tubes— the Jenkins lutelyfree. JUST MAILTHE COUPON 

?L oEw^Sr ^ , Television Transmitter with dozens of FOR A FREE COPY OF OUR BIG 

tion — as Wireless Operator on a home-type Television receiving sets-and RADIO AND TELEVISION BOOK. 

Ship or Airplane— WlthTalking PlC- a complete Talking Picture instal- 

ture Theatres and Manufacturers lation for both "sound on film* 'and T .. WI - p,.. MM « 

Of Sound Epuipment- With Televi- "sound on disk . " We have spared I ■ j*J oivUl'om CoySe Electrical School 

sion Laboratories and Studios- « -g^j^jjrttofj. ^J^V^^a 

fascinating jobs, Ottering unlimited PRACTICAL as possible. Mail the ! Sen* me yoor Big Free Radio, Television 
Opportunities ta the Trained Man. coupon for full particulars! J and Talking Picture Book. This does not 

| obligate me in any way. 

H C Lcwu, Pres. "Radio Division Founded IS99 | 

COYNE ELECTRICAL SCHOOL j r,: 

SOO S. Paulina Street Dept. 1Z-8H Chiaago, Ulinoia j ^ stale... 
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FREE 



Supplements are mailed 
every 60 days to owners 



of the 



1932 Official Radio Service Manual 



FREE Questions and Answers Service 



Schematic Diagrams of All Latest Midget Receivers 

Expert servicing or installation of radio ret elvers retinit es that the dealer, service man or radiotrician be thoroughly experienced 
in handling sets of any manufacture. Seedless to mention how important are modern methods of servicing, and how easy it 
is to complete any service job when the OFFICIAL Radio Service Manual is on hand. The SEIV 1932 MASVAL contains a 
Full Radio Service Guide and it most Complete Directory of all 19J1-19J2 Radio Receivers as well as models of older design. 
Everyone employed in the Radio Industry should have a copy available for his own use. 

Partial Contents of the Manual 

A step-by-step analysis in servicing a receiver 
which embodies in its design every possible com- 
bination of modern radio practice; it is fully 
illustrated and thoroughly explained. It is the 
greatest contribution to the radio service field. 

Chart showing the operation of all types of vacuum 
tubes, whether new, old or obsolete. An exclusive 
resume ot the uses of the Pentode and Variable 
Mu Tubes and their characteristic*. 

Complete discussion of the superheterodyne and 
its inherent peculiarities. Also a special chapter 
on tools used on superheterodyne circuits. 

Schematic diagrams and circuits complete with 
color codings. 

Important chapters on commercial aircraft radio 
equipment; new data on commercial short wave 
receivers and Converters. 

Servicing and installation of public address sys- 
tems and talking machine equipment. 

Standardized color codings for resistors. 

Operation of old and new testing equipment; tube 
voltmeters, output meters, oscillators and aligning 
tools. 

A full section on Midget radios — their design, cir- 
cuits and types. How to service them most 
economically. 

Hundreds of schematic diagrams of older radio 
receivers which have never been published. 

Blank pages for recording notes, diagrams and 
sketches; these pages are transferable to any part 
of the book. 

Clip Coupon NOW! 




OVHR 1,000 PACKS 

Over 2,000 Diagrams, 
Charts and Illustrations 

Flexible Loose Leaf Binder 
9x12 Inches 



Complete Directory 
of All 1931 - 1932 
Radio Receivers 

Full Radio Service Guide 
For Radio Service Men, 
Dealers, Jobbers, Manu- 
facturers and Set 
Builders 



| GERNSBACK PUBLICATIONS, Inc., Itr-132 

| 96-98 Park Place. New York, N. Y. 

| I rn< lo»e herewith remittance i»f $.*».mi. cheek or 

■ money order preferred, for «hhh you are to semi 

I mi< the XKW (932 OFFICIAL KAUIO SKKVIi'K 

I MAN I A I.. I underhand (lint all the New 

J material will he i ml tided In the .Manual and 

| Su|i|ilement» will he mailed FKKK e\er> tttt <|»> -. 



I 



I City 
L 
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'Round the^brld Reception 
V&tu oaijy in all seasons 




21 weeks, constant reeept ion 
record from VK3.ME proves 
Scott All-Wwe capable 
of tuning in clear 'round 
the earth regularly — every 
day, summer and winter. 



For 21 weeks, a Scott All- Wave 
Receiver, located in Chicago has 
drought in, and recorded on disc, every 
broadcast from VK3ME, Melbourne, 
Australia. Each broadcast was re- 
ceived with perfect clarity and full 
volume — '3S the disc records decisively 
prove. Think of it! VK3ME, half way 
'round the earth! Not just once in a 
while. Not just a freak happenstance. 
As this hook goes to press, VK3ME is 
still being received with perfect regu- 
larity, and recorded. With a Scott All- 
Wave, you could get VK3ME and 
dozens of other foreign phone stations when- 
ever you choose. 

When the distance between Melbourne and 
Chicago is used as a radius, a circle drawn from 
Chicago as the center, includes practically the 
entire world. This establishes the range of the 
Scott A 11- Wave Receiver, ami steady recep- 
tion from all points north, south, east and 
west, at the extremes of the circle* PROVE the 
world-wide range of this remarkable instru- 
ment. 

The reason for the greater range of the Scott 
All-Wave is the far greater amplification ob- 
tained in its intermediate stages. A new type 
of transformer, in which the primary is shielded 
from its secondary, provides such an enormous 
increase in gain per stage that the sensitivity 
of the receiver is more than adequate for world- 
wide reception, with the tubes operated below 
the noise level. Short Wave reception that is 
ordinarily attended with terrific interference, 
comes in cleaily on the Scott A II- Wave — and 
with beautiful, full, round, natural tone. Re- 
ception from VK3ME, from G5SW, Chelms- 
ford, England, from 12RO, Rome and other 




The Beautiful Chrome Plated Scott All 'Wave Chassis 

far off points, invariably has the quality and volume of a local 
station! Actually, in all truth, the Scott Mi-Wave gives 'round 
the world reception every day, in all seasons — between 15 
and 550 meters. 



FIVE YEAR 
GUARANTEE 

The Scott All-Wave is not a 
factory product. Rather, it is 
built in the laboratory, by 
aboratory experts and to 
la bora tory standards. For 
that reason, we can make 
the most unusual guaran- 
tee ever made on a radio 
receiver. The Scott All- 
Wave is guaranteed for full 
five years against defective 
material Or workmanship. 
Any part that fails within 
that time will be replaced 
FREE OF CHARGE. 

Mail Coupon Today 

Full particulars of the Scott All- 
Wave will l>e of immense inter- 
est to you. Get them now. Read 
all about the receiver that chal- 
lenges the whole real mof radio to 
any kind of competitive test. The 
coupon l>elow will bring them. 
Clip it — till it in — mail it today. 



THE E. H. SCOTT RADIO LABORATORIES, Inc. 

(Formerly Si'ott Tratisfurmer Co.) 
•1150 Kavenswood Avenue - Dept. C-l - Chicago, III. 

The Scott All-Wave 

15-550 METER 
SUPERHETERODYNE 



CUP— MAIL NOW 



THE K. II. SCOTT HAIHO LA II0H \ TOIUKS, Inc. 
H.">0 KuvvnttwiMMl Ave, I>cpt. C-l ChicuKO, III. 

Send me full details of the Scott AH-Wave Receiver. 



Name... 



Street.. 



State. 
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JSroadea^ting Stations offer fascinating 
jobs pa>iug from $l,*0O to $5,000 a year. 




I'olicc l)e part merits arc finding Radio a 
great :iid in their work* Many good jobs 
have !>ccn made in lliU new field. 




Spare time set servicing is paying X.R.I, 
men $inO to a $l."0n :i \ear. hull time 
men arc making u> much a> $65, $75, 
$I0'> a week. 




Talking Movies— -an invention made pos- 
sible only by radio offer* many l':n< jobs 
to trained radio men pacing $73 to $200 
a week. 




Utoire 



Wanted 



Take your pick, of these 
fine Big Pay Radio Jobs 

Y( >L" have seen how ilie men and voting men who gut into the antoniohile. 
motion picture and other industries when they were started had the first 
chance at the key jo!*— are now the $5.(XX). $10.1)00 and S15.0U0 a year 
men. Radio offers you the same chance that made men rich in those kisiiicsscs. 
Its growth has already made men independent and will make many more 
wealthy in the future. Its amazing growth can put you ahead, too. Don't 
pass up this opportunity for a good job and future financial independence. 



Many Fine, $$0 to $IOO a Week 
Jobs Opening Every Tear 

Kadio needs more trained men 
hadly. Why slave your life away tor 
$^5 to $40 a week in a no- future job 
when you can get ready in a -lmrt 
time for Radio where the good jobs 
pay .$50. $00. $75 and $100 a week? 
And maiiv of thoc jobs can quieklv 
lead to $150 to $200 a week. Many 
fine jobs are opening every year for 
men with the right training — the kind 
of training 111 give you. 

I Am Doubling and Tripling 
Salaries 

Where you find big growth you 
always find many big opportunities. 
1 am doubling and tripling the salaries 
of many men every year. After 
training with me only a short time 
they are able to make $1 .000 to $3,000 
a year more than they were getting 
before. Figure out for yourself what 
an increase like this wottld mean to 
you— the many things that mean so 
much in happiness and comfort that 
von could buv with an additional 
$1.0TX)to$3.0f)0ayear. 



Many Make $io to %X% a Week 
Extra Almost at Once 

The day you start T'il show you 
how to do 2<S jobs common in most 
every neighborhood that you can do 
in your spare time. 1*11 show you 
hnw to repair and service all makes 
of >ets and do many other jobs all 
through my course. Til give you the 
plans and ideas that are making $200 
to $1,000 fur mv students while they 
arc taking mv course. (I. W. Page. 
2210 Kighth Ave.. So.. Xashville. 
Tenn., writer: "I made $035 in my 
spare time while taking your course.'' 

Ton Have Many Jobs 
to Choose From 

Broadcast in. l: slat inns use engineers, 
operatur-s Matimi managers, Radio manu- 
facturers continually need testers, inspec- 
tor «, foremen, engineers, service men. 
Inner* and managers. Shipping companies. 
Police departments, commercial land sta- 
tic ms. a ire raft companies, oftYr jioofl 
operator.* jobs frnui time to time. There are 
hundred.* of opportunities for you tn have 
a spare time or full time Radio* business of 
\our own. 1*11 show you how tn start one 
with practical ly no capital. My honk tells 
j on of ,.i her opportunities, lie sure to get 
it at once. 






Television— the coming field of many great 
opport unities — is covered by my course. 



*iw> a Month 

M T spent fifteen years as 
traveling salesman and was 
making good money but could 
see the opportunities in R.adio. 
Relieve me I am not >i»rr\. for 
I have made more money than 
ever hefore. I have made more 
than $400 each month ami it 
really was your course that 
brought me to this. I can't say 
too much for your school." J. G, 
Darlstad, Radio Station KYA, 
han Krancisco, Cal. 



$800 iit >pare Time 

"Money e«<uld tint pay for 
what I got "iit of your course. 
I did m it know a -ingle thing 
about Kadio In-fore 1 enrolled 
but I ha\e made $WHI in my 
spare time although im \Mirk 
keeps me awa> frnm home 
frnm 6:00 X M. to 7:00 1*. M. 
Kvrry word f ever read aim tit 
your course I have found true."' 
Milton' I. I.eibv, Jr., Topton, 
Pennsylvania. 



Seldom I ndrr *100 » Week 

'*.My earning-; in Kadin arc 
man\ time*, greater than I ever 
expeeted them to he. In Xovcm- 
1« r 1 made $577, heccmher 
$«»45. January $465. My earn- 
ings mM.hu fall under $100 a 
week. I'll say the V. K. I. 
cotir-e is thorough and complete. 
You give a man mure for his 
money than anyUidy else. K. K. 
W isMORNE. 1267 \V. 48th St., 
Norfolk, Va. 
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for 
a 



BlgPay 



Radio 
Job 



I will train you AT HOME 

free book gives facts and proof L 

I 4 



I Will Train You at Home 
In Your Spare Time 

Hold your job. There is no need 
for \ou to leave home. 1 will train 
you quickly and inexpensively dur- 
ing your spare time. ^ on don't have 
to be a high school graduate. My 
course is written in a clear, inter- 
esting style that most anyone can 
grasp. I'll give you practical experi- 
ence under my 50-50 method of 
training — one half from lesson 
hooks and one-half from practical 
experiments. When you graduate 
you won't have to take any kind 
of a joh to get experience — you 
will he trained and experienced 
ready to lake a responsible job in 
the radio field ot your choice. 

Television and Talking 
Pictures Included 

My course not only gives yon a 
thorough training in Radio — all you 
need to know to get and hold a good 
joh — hut also your choice, without 
extra charge, of any one of my 
special advanced courses: 1. Tele- 
vision; Z. Aircraft Radio: 3, Broad- 
cast ing, Commercial and Ship Radio 
Stations ; 4, Sound Pictures and 
Public Address Systems; 5, Ad- 
vanced Radio Servicing and Mer- 
chandising. You won't he a ""one 
job'* man when you finish my 
course. You 11 know how to handle 
a job in any one of Radio's 20 
different branches of opportunity. 



Lifetime Employment 
Service to All Graduates 

When you finish my course you 
won't he turned loose to shift for 
yourself. Then is when I will step 
in to help yon find a joh through 
my Employment Department. This 
Employment Service is tree of ex- 
tra charge both to you and the 
employer. 

Your Money Back If Not 
Satisfied 

You do not risk a penny when 
you enroll with me. I will give you 
an agreement in writing, legal and 
binding upon the Institute, to re- 
fund every penny of your money 
if upon completing my course you 
are not satisfied with my Lessons 
and Instruction Service. The re- 
sources of the X. R. I.. Pioneer 
and Largest Home Study Radio 
training organization stands back 
of this agreement. 

Find Out What Radio Offers 
You— Get My Book at Once 

One copy of my valuable book, 
"Rich Rewards in Radio," is free to 
anyone interested in making more 
money. It tells you where the good 
jobs are, what they pay, how you 
can quickly and easily fit yourself 
to get one. The coupon below will 
bring you a copy. Send it at once. 
Your request does not obligate you 
in any way. Act NOW. 




give You 8 Big Outfits 
of Radio parts for 

Extensive Practical Gxperiments 




J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 



Dept. 2-AX 



WASHINGTON, D. C. 




Salary Three Times Larger 

"Before 1 completed your 
course I went to work for a 
Radio dealer. Now I am 
Assistant Service Manager of 
the Sparks- \Vithington Com- 
pany. My salary is three times 
what it was before taking your 
course. I couM not have ob- 
tained this position without it. 
1 owe my success to K. K. !. 
training." M. A. Wilmoth, 
Sparks With ingtoti Co., Jack- 
son, M ich. 




You can build over 
100 circuits with 
these outfits. You 
build and experi- 
ment wiili the cir- 
cuits used in Cros- 
ley. At water- Kent, 
K ve ready . M a j e «» t ic . 
Zenith and other 
ixtpular sets. You 
learn how these 
sets work, how to 
make them work. 
This makes learn- 
ing at home easy, -™ mm' n 
fascinating, prac- ■* l ^Bs3^ , £ aek VlCW °i f f "3 
tical, uS^^S^ tube screen and tuned 

Radio frequency receiver 
'—only one of many citcuits you can build. 

Special Offer 

Service Manual on Trouble Shooting in Radio Set* 

Sent Free 

Act now ami receive in atldi 
tiou to my big tree book "Rich 
Rewards in Kadio." this Service 
Manual on h.C. A.C, and 
battery operated sets. Only my 
students could have this fiook 
in the past. Now readers of 
this magazine who mail the 
Coupon will receive it free. 
Overcoming hum. noises of all 
kinds, fading signals, broad 
tuning, howls and oscillations. 
l>our distance reception, distorted 
or muffled signals, poor Audio 
and Kadio Frequency amplifica- 
tion and other vital information 
is Contained in it. Get a free 
copy by mailing the coupon below. 



Clip and mail HOW for 
FREE INFORMATION 



J. E. Smith, President, 

National Radio Institute, Dept. 2 A X, 

16th and U Sts., N. W. f Washington, D. C. 

I want to take advantage of your special free offer. Send 
me vour two books "Rich Rewards iu Radio'" and ' Trouble 
Shooting in D.C.. A.C. and Battery Sets.'* I understand this 
request does not obligate me and that no salesman will call. 




Name 



Address 



City. 



State. 
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This I- til bo Short- 
Wave Converter traiiH- 
forms any modern 
radio receiver into a 
short-wave net in- 
stantly. Complete with 
newest type tuhes. in- 
cluding rectifier. 

#39.50 




Day or night, Pilot's marvelous SI PER-WASP 
brings in all kinds of new and startling things— 
airplane-to-ground conversations* transoceanic tele- 
phone calls, foreign broadcasting stations and, most 
exciting of all, police headquarters in a dozen cities 
talking to their radio- equipped "emergency cruisers." 
This 11 -tube Super-heterodyne has separate controls 
for the broadcast hand, with special high quality, 
high selectivity circuit. Including newest type 
tubes and built-in d\- $£fc£fc«50 
namic speaker. Q_W Q_W 



PI In I Had 10 tNr Tube Corporation 
Lawrence, Ma»s. 

Please tend rue complete information about: 

The new SUPER-WASP 
Q The *l-tuhe {Converter 

Q 1 enclose 50c for one year's suttscription to 
Uadio Design he^innin*; with the current issue. 




Name 



City 



.State. 
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The Largest Variety of Tubes in the World 



PENTODES - SCREEN GRIDS - VARI ABLE MUS POWER 
AMPLIFIERS — DETECTORS - PHOTOELECTRIC CELLS - 
TELEVISION RECTIFIER AND CHARGER BULBS 

30 Day Replacement on Every Tube Sold! 

All Tubes Guaranteed to be First Grade Quality 



MANY tubes for special purposes are listed here that cannot be gotten else- 
where. The prices are low when you consider the long service that these 
tubes will give you — There are no better tubes made than ARCO, regardless 
of price. 

Such an amazing tube sale has never been conducted. 

COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENTS 
Order from this page and note the following terms: No order accepted for less than $5.00. It 
is not necessary to send the full amount of cash with the order as long as your order is accom- 
panied by 20'. of the value. Shipment will go forward to you by express or parcel post C. O. D. 
All prices are F. O. B, Factory, Newark. 

TYPE ANY QUANTITY 

UX-201A— Amplifier or detector $0.30 

UX-226 -AC amplifier *> 

TJY-227 —AC am pi i her or <le tret or 30 

UX-171A— Power output amp. fur AC or DC operation. \\ amp 30 

UX-171 —Same characterises as I71A on tungsten filament. 1 amp 30 

UX-240 — Designed f"r impedance ami re<i>tance coupling 40 

UX-120 —Tower amp. u*cd in last stage of audio frcq 40 

UX-199 —Detector ami amp. Uihe. long prongs 40 

UV-199 —Same characteristics a.- only short prong > 40 

UX-112 —Power amplifier tube, K- ain|» ™ 

UX-112A— !'ow er amp. ttil»e for low cur. coiiMunp.. »4 amp 40 

UX-200A— Detector tube recommended for weak .signals ami good reception... .40 




.40 
,40 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 



Tel ion Television 
Tube $3.85 




UY-224 —AC MTfOii grid amplifier 

UX-245 —Tower amplifier 

Ouadrndc 5 'prong 201 A for special cureuit 

Special detector tube 200A— a >upci sensitive detector 

Special radio frequency 201 A— a >uper->eiisit ive 201 A 

Special audio frequency 201A— a supersensitive 201 A 

Special 171 AC \i amp. extra coated filament— good for electric <et>. 

T-14 (J01A 1 1 i^li Mn) high emU-doii 

Switch tube, 201A or 112 or 171 double life 

Adapter tube 226, 227, 171A t to convert bat. sets to AC, each 

UX-210 — I- or power a nip It tier, high voltage J.JO 

UX-250 — Po\*jer amp. used in laM stage of audio freq J.JO 

UX-222 — Sereen grid radio frequency, amp J*JJ 

Telion Television Tp.be, 1" Cathode" Square Type X 3.85 

Telion Television Tube, l/." Cathode Square Type V..' 

Photoelectric cell, "Potassium" Type 0 3.» 

Photoelectric cell. "Caesium" Type A J.TO 

Photoelectric cell, "Caesium" Type R 5 ™ 

WD-11— Detector Amp 

WD-12— Detector Amp 

UX-182 — Sparton Type 

UX-183 —Sparton Type 

UY-4«4 -Sparton Type *. ' 

UY-585 —Sparton Type 

UX-686 —Sparton T>pe 

UX-401 -Kellogg T>pe . ...... 

UY-277A— AC amplifier or detector same a- 12, but (quick h< 
XJY-224A— AC screen grid amplifier same as 22A but (quick he 

NrUX-233 —Tower Amplifier Teiitotle, 2 volts 
UY-236 — Screen Crid Uadio Kreq. Amp 
UY-J37 -Detector Amplifier 

UY-238 —Tower AmpHfier Pentode 

UX-230 —Dry cell amp. and detrdor, 2 volts 

S UX-231 —Dry cell amp.— last audio Mage. 2 volts. 
UX-232 — Dr'\ cell M-recn grid amp., 2 volts 

WUY-247 —Tower pentode 
UY-23S —Super control screen grid amp 
LUY-SSI -Variable Mn 

Ballast tube to pre vcn l tubes in set from blowing out 



60 
.60 
.85 
.85 
.85 
.8S 
.85 

1.50 
.60 
.60 
.85 
.85 
.85 
.85 
.60 
.60 
.60 
.85 
.85 
.85 

1.00 



5- Prong 201 A 
$.60 



RECTIFIER AND CHARGER BULBS 

125 Mil. rectifying tube <B. II.) (Raytheon Type) $1.40 

o 10 amp. trickle charger bulb (Tungar Type) 2.00 

2 .imp. old and new type charger bulbs (list :M.<n» (Tungar Type) 2.00 

5 and 6 amp. charger bulbs. (list SUiD (Tungar Type) 3.75 

15 Amp. charger bulbs (Tungar Type) 7.50 

UX-280 — I'sed a< a full-wave rectifier for high emission 40 

UX-281 —Hall wave rectifier 1.10 

Rectifying Tube r>pceiall\ designed for use with lre>hinan Master "H* 

Klntiinators CV bra*s ha«»e. limited quantity 30 

UX-866 — Mercut v V apor Half Wave Rectifier 3.75 




TYPE A 

Caesium Photo 
Cells. overall 
length 4 j ". 
$7.90 




A.C. Adapter Tubes 
to convert battery 
sets into A.C. Elee 
trie m'Is — furnished 

for 226, iriA. 

$.60 




New Type Old Type 

2- Amp. Charger 
Bulb.. $2.00 




5 and fi Amp. Charger 
Hulbs. 53.75 



DISCOUNTS: 



100 TUBES AND OVER 10 ( ; 
500 TUBES AND OVER 10% AND 10% 



ARCO TUBE COMPANY 



38-40 PARK PLACE, NEWARK, N. J 
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Build Your 
CUSTOMERS 

% Revolutionary 

STENODE 



. I 




STENODE selectivity 
curve makes 1 0KC selec- 
tivity, so-called, look like 
broad tuning. 

STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con- 
tained in outer curve. 
Stenode's curve, shaded, 
contains but 1-10 the 
total noise. 



STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
circuit consists of a quartz 
crystal ground to 1 75KC 
frequency and mounted in 
tube form for easy hand- 
ling. Standard UX socket 
base. Price $1 5. 



The Receiver That Is 

NOISE FREE 

on SHORT WAVES 

or BROADCAST 

A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back- 
ground noises and absolute silence between stations. When 
you tune our heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston- 
ishment. The former chief of wireless research of the British 
Royal Air Force, Dr. James Robinson has given an entirely 
new principal to radio in STENODE. 

By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range is now made possible. 
All engineers agree that it is impossible with ordinary super- 
heterodynes. 

STENODE amplifies signals most and static least. That's why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adapter when it is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any othertype of radio. STENODE selectivity is 5 to 1 greater 
than that of so called 1 OKC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re- 
produces perfectly higher frequencies than ever heard on any 
other receiver giving 

50 0% BETTER SELECTIVITY 
1000% MORE FREEDOM FROM NOISE 
INFINITELY BETTER QUALITY 



Made in England 



Vom> genuine 
witkont the 
inventor's sig- 
nature. 




" Blue Prints - Data Book - Direction Booh Now 3 



Increased demand for Stenode Data Book, Instruction 
already sent in full price will receive our check for $5. 
come solely from Royalties paid us by our licensees. 



GERNSBACK PUBLICATIONS, Inc. 
98 Park Place, New York, N. Y. 

Enclosed ftnd □ Money Order, □ Check, for 

$ Please forward meD STENOTUBE, 

□ BLUE PRINTS, DATA BOOK and DIREC- 
TION BOOK for building STENODE. 

(Mike all checks payable to Gefnsoac* Publications, he.) 

Name 

Street 

City State 



Book and Blue Prints permits our cutting former price in half. Those who have 
We ore not interested in making profit from oirr engineering service. Our profits 

The STENODE opens up new fields for short-wave and tele- 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STENODE Data Book. Nine 
full-sized diagrams show where to place every part. How to 
make every connection is clearly told in STENODE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered custom set builders. 



STENODE CORP 



O F AM ERICA 



9f Park PlftC* 



GERNSBACK PUBLICATIONS, Inc. 



SOLE SELLING AGENTS 



New York, N. Y. 



IF IT ISN'T A STENODE IT ISN'T A MODERN RECEIVER 
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" Takes the Resistance Out of Radio ' 

Editorial Offices, 96-98 Park Place, New York, N. Y. 



Fourteen Million Radios in U* S* 



By HUGO GERNSBACK 



IX figures recently published by the Census Bureau, 
which are reproduced herewith, the first nearly 
complete radio census of radio sets owned by listen- 
ers in the United States has lieen completed. The 
figures for the three States of Illinois, Xew York, and 
Pennsylvania have been estimated; and it may be as- 
sumed that the Census Bureau's 

figures of these three States are j 
accurate enough to give an intelli- 
gent survey of the radio situation 
in this country. 

It should be'noted that the figure 
of 12.563737 sets is given as of 
April 1. 1930. It is fair to assume 
that, between that date and Janu- 
arv 1. 1932. the number will have 
increased to 14.0CX).0(K) sets in ac- 
tual use at this latter date. This 
i> a very conservative estimate, due 
consideration having been given 
tiie recent depression: if anything, 
the figure of 14.000.000 is too low. 
and a subsequent census will prob- 
ably place the figure somewhat 
higher. 

It should be noted that even the 
official figure, as of April 1. 1930. 
of twelve and one-half million ra- 
dio sets in this country, places the 
United States far ahead of all the 
other countries in the world. From 
available figures, it would seem 
that the United States today has 
more radio sets in operation than 
all the rest of the world com- 
bined — a glowing testimonial to 
the progressiveiiess of American.*, i 

Taking the Bureau's estimate as 

to the average size of families in 1 

the United States, it would indi- 
cate that the potential listeners totalled 
1930. about 50.000.00n. which is about 
entire population. ( )\ course, not all 
operating simultaneously on any given 
but the figure is highly interesting ; it 
out that in a national emergency, for 
than half of the count rv can listen 
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on April 1. 
41'/ of the 
radio sets are 
day or night, 
may he pointed 
instance, better 
in to important 



radio messages, if such should become necessary. 

Naturally, the thought comes up immediately: "When 
will the saturation point of radio-set production be 
reached in this country?" The an>wer to that conun- 
drum is. '* Never." There is no such thing as a satu- 
ration point in radio sets, any more than there is in 
automobiles. By the saturation 

! point is meant the theoretical point 

where people will no longer buy 
radio sets. 

This condition, of course, can 
never be reached. because radio 
>ets are notorious for short-lived- 
uess : not because they wear out — 
quite t«> the contrary, they cer- 
tainly la^t. physically, longer than 
aut< inn >btlc> — but becau-e people 
insist upon having the latest and 
best >ets ; and that means that about 
every two or three year.* most of 
the set> in the United States will 
be replaced. 

This progress, as far as can be 
seen at the present time, will go 
on indefinitely. Xew and better 
tubes, with great sensitivity and 
greater range, new inventions such 
as the screen-grid tube, the pen- 
tode, tone control, short-wave com- 
bination sets, noise elimination, etc.. 
make radical changes in radio-set 
building necessary, and listeners 
sooner or later will want to have 
the late>t and best set ; not because 
their present receiver doe* not 
serve them well, but because they 
wish to be up-to-date. 

With television in the offing, 
there is an added incentive for the 
purchase of different sets at a not 

distant date. 

But how many sets can this country absorb at any 
given time? It would seem that a figure of between 
nineteen and twenty million sets in the United States, 
during the next five years, is not an impossible one. 
and (given prosperous times) this estimate may easily 
bv exceeded. 



iu<u.. 
s«t - 


l.J.u-ner- 


(K«tinialv«h 


rw. 


2". 1.2 In 


19. 29." 


r».u« 


4«.2 \s 


1IS9.IM2 


839. * Hi 


2.'.i3i».4"»l 


l«H.:iM 


i!i."i.:tui; 


213>21 


S7*>.*(***> 


27.1*3 


liw.732 


i'.T.xmi 


2>i 1.732 


rw. i I.; 


227.930 


iil.!<irs 


292.l»S»". 




13l.7«tt 


'i.i n.:*; 


i.r»:>.:^ 


X'.l.Mn 


l. ;];;:». *vj 


;mn.*j:i: 


•MMi.112 1 

;:rm'm 


ivi.;.27 

ni.r.2 


4611.244 


ol.:w\ 


233. 7»i:. 


TT.hm:: 


1111.212 


l.Vi. hi:. 


!•:•;. I5;i 


.v.m.nr. 


2.17s. in 


."•!*!■. 1 IMS 


2.15i5.7*M 


2>7»»i 


1.20K.HJl»i 


2i.1T."* 


1.373.7*3 


332. 2 "i2 

irt.tiiiL 


1 70.S49 


i* 1,321 


»i.'i7 2I»»"» 


T.H'59 


27." 132 


Vt.Hl 


I'M 


»523. 


2.:.<i"..i2« 


11.101 


49. "37 




7.3H.S33 


72.:t2n 


331.112 




27> /.I". 1 


siii!VV»7 


3. I'M. 091 
:»12.2«7 


121. 973 
tW.29» 


ll».*7U 


M. Ul. Ti"| 


:» 77,^ *1»; 


m.v.»i 


39 7! 29*. 


■>< mi; 


lftl.Wl 


71.3*1 


30i'.. 932 

STt.uw; 


><i.22i' 

sr»;.t;Ki« 


1.1*2.2*1 


J7.72i» 


2IH.IMIS 


:«».t»i:i 


iv.i.«vj 




411.217 


1 mi.229 


4ilili.>47 


K7. \W 


402.3.". 7 


:i« 1.12:1 


1.491.143 


i'J.IS'J 


7*i *INIi 


i j. '•;:<.;:>; 


:.M.i2»i.l9t 


A. April 


1, 1930 



395 



www.americanradiohistorv.com 



396 



RADIO-GRAFT 



January, 1932 



110V., A.C. 
OR 

6V., D.C. 




Fig. A 



The AUTOVERTER 



An Entirely New Idea in Portable Radio Set Operation 



By 



R. D. WASHBURNE 

NEWKST among the additions to the 
growing |i ne 0 f radio devices is a 
portable radio set designed to opcr- 
ate under widely varying conditions 
of location and current supply. This is 
the Hadiette Autoverter and Model $) 
Troubadour illustrated in Fig. \, left and 
right respectively; automotive ':Hi. '37 and 
*:$8 tubes are used. The schematic circuit 
is Fig. 1. A rear view of the receiver chassis 
is Fig. B. An interior view of the converter 
unit is shown in Fig. C. 

The receiver chassis is designed as a com- 
pletely self-contained A.<\ set, and is readily 
put into operation in a hotel room, at home, 
etc., merely by plugging into a 110 volt 
A.C. outlet the connect ion-cord with which 
the chassis is equipped; one end of this 
cord has a 2- prong plug for the light-line 
connection, and the other has a 5-prong plug 
for connection to a receptacle in the chassis. 
The receiver chassis measures 12 x 15 x (> 
inches deep and weighs only 17>/ 2 lbs. 
"Parallel" pentodes are used in the output 
circuit, which feeds a midget dynamic 
reproducer. 



For automotive operation, or wherever t he 
only power supply available is a W-volt stor- 
age battery, one additional unit will be re- 
quired, an "iiutoverler." This is a mecha- 
nism for interrupting a circuit which in- 
cludes the ff-vnlt supply and the primary 
of a special power transformer; the sec- 




Fig. B 

Rear view of the Radictte Model 30 

"Troubodour." 



ondary of the latter supplies the necessary 
high potential which, rectified by the rec- 
tifier tube (a type '71 A tube, with grid anil 
plate connected together) in the receiver 
chassis, supplies the plate potential for the 
entire receiver chassis. 

When the storage battery is used as the 
power supply, it is necessary to use a special 
cable to inter-eoimcet the autoverter and the 
receiver chassis. This cable has a 5- prong 
plug on one end. to tit into the receptacle 
in the receiver chassis, and a 5-prong plug 
on the other to fit into the autoverter. The 
circuit thus made includes operation of the 
receiver tube filaments directly from the 
storage battery. 

Principle of Operation 

This method of obtaining 110 volts from 
a fi-volt supply was described in the July, 
1<W0 issue of Raiuo-Craft in the article en- 
titled "Obtaining *W power from a Storage 
Battery* However, mechanical and elec- 
trical improvements have been incorporated 
in the Autoverter. For instance, a centrifu- 
gal switch, which may be clearly seen at the 
right of Fig. C, operates to keep the trans- 
(C<m tinned on pmje \2V) 
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RADIO RECEPTION 




By 

LOUIS MARTIN 



T1IK crime wave that, has swept the 
country during the past few years 
has broil instrumental In Causing 
Federal, State, City and County nlli- 
cinls to equip all departments engaged in 
crime-detection work with radio transmit- 
ting and receiving apparatus. This type of 
apparatus has been installed in both per- 
manent and portable locutions, and has well 
justified its use. Officials, however, may well 
liornnv a tip from the ever-iilert Signal 
Corps of the U. S. \ riity, which has equipped 
Southwestern cavalry units, stint Milled at 
Fort: Sam Houston, Texas, with radio so 
as to enable direet eoininnnieation between 
cavalrymen ami field commander. 

The Receiver 

The receiver, shown in Fig, A, which is 
inverted (as can be seen hy referring tti 
Fig. 1») to provide case of tuning md short 
battery-connections, is lunMited on a piece 
of" sponge rubber. This in turn is securely 
fastened to the receiver mounting strip of 
st ill Icathci and the whole riveted on one 
side itf the saddle pocket. A canvas belt 
is used to prevent the leather strip, mi which 
the receiver is mounted, and the remaining 
saddle pocket, which contains the butteries, 
from bouncing against the horse. 

When in operation, no direet ground is 
used, as it has been found thai I he capacity 
existing bet) ween the metal ease of the re- 
ceiver and tin' side of the (torse is sufficient 
to give satisfactory pick-up. 

The receiver itself consists of one timed 
and one untuned Stage of K.F., a regen- 
erative detector, and two stages of A.F, 
amplification: special non-microphonic tubes 
are used. It has a frequency range of 400 
ke. to 850 kc. (rWO-TSO meter?) being de- 
signed to receive signals from Signal Corps 
SCR-147 md SCU-1.10 transmitters. \ll 
connections, including those to the batteries, 



Fi*. B 
(below) 




Above is a close-up fine of the "radio saddle pack" other- 
n-iVf k-Houn as the SCli-152 Radio Receiver. Its range is 
400 to 850 he. (350 to 750 tmiers). This illustration of 
flu- facie shozes the tinier in an inverted position, since in use 
it mounts most conveniently on the left flank of the horse, 
as shown in the center panel. The only (pound effect is that 
which results from capacity coupling. Perhaps cavalry tna- 
iiesivrcs in the future rvitl be executed without a visible 
Commander, 

nre well soldered to prevent interrupted re- 
ception due to faulty connections which may 
result from the extreme vibration that the 
unit receives while the horse is in motion. 
The t ra iism itt CPs *rc designed for radio 
communication between mounted organiza- 
tions and are of the master-oscillator, power- 
amplifier type. They use one 5-wntt VT2 
tube as an oscillator and three such tubes 
as power amplifiers ami have a positive day 
range of l»0 miles. 

Transmitter Power Supply 

As for power supply, these t transmitters 
use either i dynamo tor which supplies 2-'50 
milliaiiipcres ,-it :c»n volts when used by or- 
ganizations cipiipp'ed with motor transporta- 
tion facilities or a hand generator of like 
output, if required by ununited organiza- 
tions acting alone. 

As >i receiving antenna for the u saddlc- 
bflg'* receiver, a steel easting-rod, or a pike, 
wound spirally with insulated wire and 
mounted in one of the stirrups as shown 
in Fin. I», is used. 

Government Activities 

lindio equipment of almost every descrip- 
tion has lain, ami is being, designed by the 
t\ S. \ rniy. The novel receiving station 
described above is only one of the many in- 
terest inn- devices that nre being used to 
increase tin- efficiency of the army. In the 
December issue of R aImo-Craft, there was 
published a description of a one-pound 
transmitter that is used by the army for 
meteorological observations. 

As additional material concerning Signal 
Corps radio apparatus is secured, it will 
be published. 
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Lifeboat Mode! ET 3677 Radio Transmitter-Receiver. 



The latest equipment is described for the 



SHORT WAVE ADAPTER 

AX intr resting device known us the "Pol ice r 
Short-Wave Adapter'' is illustrated in 
Fiji- 13; its circuit connections arc shown i?i 
Fig. I. This device should interest the Service 
Man, because it oilers a particularly convenient 
method of demonstrating the *liort-wa,vc re- 
ception possibilities of a particular broadcast 
receiver in a given location. 

This unit is applied to existing sets in the 
following manner: remove the detector tube, 
ping into the detector socket the correct adapter 
{'*g27" or l, 224 M ), plug the detector tube into 
the receptacle on the iida.pt er. remove the an- 
tenna from its binding post on the broadcast 
set and connect it to the antenna post provided 
on the short-wave adapter* — and *'go to it.'* 

The single-turn antenna coil is wound over 
the secondary: alongside the hitter is wound 
a tickler coil (10 turns, tor the "227,*' and 2i 
tor the "22JT*), all on a form IVg in. diameter 
adapter socket connections are shown as dots, and its 
lions as arrowheads; secondary S thus is tuned hv 
condenser in the broadcast set The wavelength rangi 
iron i 80 to 200 meters. 

This adapter is nwintifaetured by The Ualnn Corpor 




In 



Fitf. B 

Short H ave 
Adapter. 

Fig. 1, the 
pi ug eonnce- 
the variable 
e covered is 

it ion. 



A LIFEBOAT RADIO SET 

IN' Fig. A is illustrated the newest thing in marine radio equip- 
ment: a radio set designed particularly for use in lit'eho.its, 
for emergency use. 

A number of interesting features have been built into the 
design of this instrument. For instance, the stonige batteries which 
power the unit are wired to the control panel in such ma finer that 
when the lifeboat is afloat the batteries may also be used to operate 
hoat lights ami a searchlight, and, by means of a key, to obtain 
code blinker operation. When the life boat is on deck, the panel 
provides a means of connecting the storage lotteries with the ship's 
lines to keep them fully charged. Plate voltage is furnished hv u 
motor-alternator. 

Two-wave-band operation is availabte: liOO meters, for emergency 
calling, and about 50 meters, for general traffic. The maximum 
range at 1100 meters is about 100 miles. The transmitter is rated 
at ir> watts. There are two tubes in the receiver, and two in the 
transmitter. 

file instrument illustrated in Fig. A is the Model KT ;j<>77 Life- 
boat Transmitter-Receiver manufactured by the Hadiomariue Corp. 
of America. 




CONOCNSfcUS *C"ARC EtCCTPOUVTiC UNITS 



60 ~ 



MODEL 84 FETE K PAN MIDGET SET 

kNK of the very small- 




st of the small-type 
radio receivers recently of- 
fered to the consumer trade 
is the Model Hi- Meter Pun 
Midget Set. which is illus- 
trated in l ig. C: its schem- 
atic circuit is Fi^. 2. This 
circuit is designed to oscil- 
late (with the volume con- 
trol set at maximum) up 
to about 700 kc. 

Tins chassis is designed 
for an antenna about 15 to 
20 feet long: a ground con- 
nection ordinarily is not 
required. A' shown, a 
convenient carrying ease 
suggests the Peter Fan for 
use anywhere. 

For tlie reference of Service Men, the following operating char- 
acteristics are given: Filament potential, VI, V2, V% 2.2 volts; 
V4, 4.1 volts. Plate potential, VI, 2iX) volts; \ i 80 volts; V3« 
i!>0 volts. Screen-grid potential, Vl, V2, »!0 volts: V3 § 200 volts. 
Cathode potential, VI, 1.5 volts? V2 . r > volts. Control-grid potential, 
V:i. 13 volts. Plate current, Vl, 2.2 ma.: V2, 0.15-ma.; V«S, 21 ma. 

The Peter Pan, manufactured hy Jackson-Bell Co., Ltd., weighs 
less than 10 lbs. 



Fig. C 

The Peter Pan; it is only 12 in. high. 



Fit. 2 

Schematic circuit of the Peter Pan Model 84 Midget SW» 



METER FUSES 

TO meet the demand tor some form of protective device for 
meters, there has recently been put on the rnarKet a series of 
special fuses, one model of which, for 3-range meters, is illustrated 
in Fig. D. The trade name for these units is 44 Li ttlefu.se." 

They are glass enclosed and measure 1 x y 4 in.; their ratings are 
1/100, 1/.J2, 1/1<», i/ 8 , i/ 4 , %, ifo 1 and 2 amperes. In addition, 
(Continued on pat/e I2li) 
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trade, Service Man, and home-constructor. 



THE AAA-l DIAGNOMETER 
By H. G, Cisin, ME. 

SKILL in locating radio troubles and speed in remedying them 
spell success for tlu- radio Serviee Mnn. In radio work, how- 
fver, both experience and aptitude must be augmented by suitable 
test instruments. Tlii> is obvious, but somehow many Service 
Mon fall to realize tin* truth of this statement. Some try to "get 
b\ M with a miscellaneous roller Hon of meters, while others shop 
around for the rheapest "set tester" on the market. Apparently, 
these men are blissfully unaware that trashy equipment will waste 
time instead of save it. 

It takes good material to make a good serviee instrument. It 
also takes more than line meters to turn out a real serviee instru- 
ment. Years of experience are required, and in addition, an inti- 
mate knowledge of the prohleui> whieh are encountered by the 
Serviee Man. Tor after all, a serviee instrument whieh ean merely 
perform a few standard tests docs not fulfil its purpose, no matter 
how line its meters or its case. 

The original Supreme Dinguouictcr, plaeed on the market a 
number of years ago, was a fine piece of work and a splendid help 
to every Semcr .Man who owned one. Recently, however, as a 
climax to years of developmental work, Supreme engineers have 
announced a new instrument — tlx* AAA-l Diagnonieter — which is 
of the latest type in radio testing equipment. A front view is 
Fig. A; the interior, Fiji. 11; and the schematic circuit is Fig. 1 
(this diagram appears on tin- following page). 

This new device is so versatile, efficient, and accurate that it is 
really more than a testing instrument. It is the Service Man's 
"junior partner,** — always capable of tackling and solving any 
service job encountered, no matter how intricate. The design of 
the new Diagnonieter is extremely flexible. It ean be used to 
service the latest sets and the most obsolete ones. Superheterodynes, 
automobile sets, portables, midgets, power-operated or battery sets, 
arc all tin* same to this instrument. Similarly, sets equipped with 
the newest tidies, such as variahle-mu*s or pentodes, can all be 
tested with this instrument. It will analyze circuits of every type 
including intermediate st aires of M supe diets,*' tuned H.F. circuits, 
resistance couplet! amplifiers, power detectors, power pentode out- 
put stages, power supply circuits, etc. 




Five Important Testing Functions 

The Diagnonieter functions as an analyzer, a tube tester, a 
shielded oscillator, an oluumctcr, and a capacitor tester. These 
live major testing operations will each be described later. I net- 



fa 



Fifi. B 

Interior s-/c?r of the latest Diattuometcr, 



A veritable portable laboratory; the llodcl AAA-l Diagnotnctcr, 



dentally, this instrument, although especially constructed for port- 
able use, may also be mounted on a wall or in back of a test bench, 
by means of a special wall mounting. No matter how it is used, 
it comprises, solely within itself, a complete radio laboratory. 

The analyzer circuits are designed to meet e\cr\ radio-servicing 
requirement on all types of sets. Provision is made for reading 
plat** currents of circuits and tubes under test without the manipu- 
lation of iiny current switches, :it the same time testing the various 
voltages of other circuits terminating at the tube sockets. As a 
result, the high voltage circuits remain unbroken in all tests. In 
order to switch the meter from one analyzer plug circuit to another, 
it is merely necessary to press a non-locking push-button. 

The Diagnonieter can lie used for an analytical A.C voltage 
(1000 ohms-per-volt) test, up to |(MI0 volts on each side of a center- 
tapped plate supply transformer, through the rectifier tube socket. 
Provision is also made for the reading of the A.C. line voltage 
through the A.C line supply cord, by means of a push-button. 
This arrangement eliminates the need for external connections in 
making this test. 

A feature of considerable importance is the fact that ill circuit 
analyses of the radio set may be made during the actual operation 
of the receiver, utilizing the power normally supplied, without dis- 
turbing any permanent connections of the set itself. 

The analyzer plug, whieh is a part of the Diagnonieter, has a 
five prong base; an improvement in design is the special snap catch 
which holds adapters until released. A simple adapter permits it 
to be used with tour-prong sockets. A control-grid lug is attached 
to the analyzer plug by a flexible lead, which permits the operator 
to complete the control grid connections of screen-grid sockets, 
regardless of the make or type of the radio receiver. For the 
H.F. pentode tubes, a circuit is provided which terminates with 
the necessary terminal of the analyzer plug, so that this terminal 
may be connected to a suitable adapter for these tubes. 

It would be impossible to enumerate in a short article all the dif- 
ferent analytical tests which are possible simply by placing the 
analyzer plug in the radio set sockets and the tube in the analyzer 
load socket. A few of these readings are: direct current or alter- 
nating current filament voltage, screen-grid voltage, bias volt- 



(C on tinned oh jut <te 127) 
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REPLACING THE TYPE '80 

RECTIFIER WITH A 
MERCURY-VAPOR TUBE 



REGULATOR TUBES 



A discussion of the advantages and 
the method of installing the new 
mercury-vapor rectifier. 
By PAUL SCHWERIN* 
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Fig. 



«4 number of variations in power pack design arc indicated in the above 
illustration. 



EVERY Service Man anil the users of 
the ordinary types of vacuum tubes 
arc, in general, fairly familiar with 
their behavior, and it is by ;i com- 
parison between the well-known types of 
tubes and the gas-filled types that we may 
become more familiar with the bitter. The 
IVrryman PH 588 tube is a rectifier Con- 
taining mercury vapor ami, therefore, be- 
longs to the latter class. 

It is suggested that the reader refresh 
bis memory concerning this new type of 
tube, by reference to the article, ''New Types 
of Receiving Tubes — A Mercury- Vapor Kec- 
tifier," which appeared on page of the 
May lO.'H issue of I'Iadio-Graft. 

From the Service Man's standpoint, the 
IVrryman type Pit 588 tubes were designed 
to reduce the tube losses incident to rec- 
tification and, by increasing the power avail- 
able, to make more flexible the standard 
full-wave rectifier circuit. Incidentally, the 
voltage regulation in a receiving set is 
greatly improved by virtue of the fact that 
I be current remains practically constant with 
considerable variations in voltage. 



Chief Engineer; Ferryman Electric Co., Inc. 



\ cenrd ingly, the insertion of a Pit 588 
tube into circuits designed for the standard 
type '80 tube will result in an increased 
voltage at the receiver terminals, higher 
current flow in the filter circuits, and a 
higher voltage across the filter condensers. 

It is obvious that some judgment should 
be exercised in replacing a type '80 tube 
with a Pit 588 tube for this very reason; 
as in some receivers the increased voltage 
ami current may be troublesome, due to 
low current-carrying capacity or other 
stun t comings. 

Therefore, the PR 588 tube should not 
be inserted indiscriminately into sockets de- 
signed for the '80. The problems involved 
in the installation and the service on the 
IMt 588 tube are exactly the same as those 
pertaining to the regular '80 tube. The 
tube has been very conservatively designed 
and, when used under normal conditions, 
will give at least as long a life as the 
standard '80 tube. 

Characteristics of Gas-filled Tubes 

The utility of high-vacuum devices, their 
inherent stability, the high degree of devel- 
opment which they have reached, have re- 
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Fi*. 2 

At A. resistor R$ is used to balance the plate currents in the 588 rectifier: at R, the balancing 
resistors are indicated for full-uavc rectification ; and at C, the resistors are used to lower 

the filament voltage. 



suited in a large measure in obscuring many 
of t he advantages of gas devices. 

The characteristics of a high vacuum de- 
vice which are outstanding are: the absence 
of gas ionization; cathode temperature not 
increased by discharge; no blue glow or 
visible evidence of discharge; three-halves 
power relation of current to voltage. 

The gas-filled tubes differ as follows: gas 
ionization is present and is made use of in 
reducing the c fleet of space charge; the 
cathode temperature increases with an in- 
crease in the discharge current; a blue glow 
(or other color) is a visible evidence of 
discbarge; the three-halves power relation 
of current to voltage is not Obtained. 

A consideration of these two classifica- 
tions of features shows that the two devices 
are scarcely comparable, However, the 
characteristics of the latter type tubes are 
particularly applicable to rectification. 

The curves reproduced as Fig. 2 on page 
KM of the May Iflftl issue of Radio-Ola ft 
show the relation of the plate voltage to 
the plate current. It will be noted that in 
a case of the vacuum type rectifier an in- 
creasing loss in voltage occurs as the cur- 
rent taken from the rectifier increases. This, 
of course, is due to the fact that the inter- 
nal impedance of the tube is greater, due 
to the space-charge effect which surrounds 
the filament and prevents the ready evapora- 
tion of electrons. 

The same curve shows the plate voltage — 
plate current relationship in the mercury 
type, and it will be noted here that as soon 
as the potential reaches a value exceeding 
15 to 17 volts, an almost straight upward 
trend of current results; as a matter of 
fact, we find that the voltage remains con- 
stant for all loads between 20 to ,'JOO milli- 
ampcrcs. This effect is highly desirable, 
and means that the power loss in the tube 
is constant for cither small drains or large 
drains after once exceeding the ionization 
(Continued on page 428) 
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Method of Operation 

The principle of opci «ttun is siinil-ir to 
t\w W itson^r.iph, iilso u\M \\\i'i\ h\ Mr, 
Watson, |i ml described in thr August M>-fl 
issue of U \mo-( "m nit, 

HnVhY, tlu-ti nisniittor nu-c buu'srn, Imjt. 1, 
consists of i set of (i mt nets ;ir milled iti 
the faint of ; i circle with iin .inn mt itinir 
.i round .mil makinjr con tut with eaori seg- 
ment in MKtfssmn When ;i kc\ (imc-pond- 
in# to a e< rt.nn note nn tin- pimio i» de- 
pressed, a condenser charges instantly anil 



Above, 



F*. A 

An under -r 



th t IMfWuNllVjWi 



EVl'.R sine*- the ,id\cnt of radio 
broadcast (njr % tin home use af musi- 
cal uist rutm nts, especially the 
phino, has l>«>«-n on the divhnc: the 
n Milt f«i tlt.it now, more tlmn ever before, 
radio h;is becalm more or less indispens- 
able .is i medium ot ciitcrt ibiment >ouie 
pcnplc still i-ejrard tin ;irt ot pl.i\in>£ the 
}>1 HM ,is ;in ;H-eiii>i|)lisluiM lit, while, it the 
sjiiih t in it-, tin- thniijrht of pi'iictiomg for 
ycnr.s in order to play it well 
has caused many people to 
ahandou this means of enter- 
tainment sinec the radio is well 
ahle to satisfy them. 

Mr. (Ilenn W, Watson of De- 
troit, an inventor, has succeeded 
in designing- a device which en- 
ables a piano to he played by 
radio, thus hrin^injr together 
two of the most popular inc- 
(liums of entertainment. It is 
now possible for an artist to 
piny a piano in the studio of 
a broadcast station, and have, 
throughout the country, every 
piano that is equipped with the 
Telepiano play in exact syn- 
chronism with the artist at tin' 
studio. It becomes fairly easy 
then, to follow the artist ami, 
consequently, piano lessons may 
be jjfiven over the **air", one 
teaeber serving for almost any 
number of students. 

The Telepiano. Kijff. A, may 
Ih* conveniently mounted in any 
existing piano in one-half hour 
and will occupy an irnnotiee- 
able position, as shown in the 
lijrure. 
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Fi*. 2 

A wiring diauram of the Tdcpiano. A commutator is 
enables the recei'-hia piano to play in synch roui.*m with 
mitt i no pumo. 



used uhiclt 
the trans- 



Fi*. B 

. Ibove. The 7 «■/«■ piano in action. 

discharges only when the rotat- 
ing arm has made contact with 
a certain segment which cor- 
responds to the key that is bc- 
iiiLT depressed. This condenser 
discharge takes place through a 
relay winding which actuates a 
lever, sending a pulse to the 
nidiii transmitter. 

The receiving circuit, Fijr. 
is equipped with a similar set 
of contacts. The pulse is re- 
ceived by the radio set, detected 
and amplified, and then fed into 
a set of thyratron relays. When 
the rotating arm on the com- 
mutator in the receiver makes 
contact with a certain segment, 
th*' pulse actuates a piano key 
(through another set of sole- 
noids) corresponding to the key 
bcinjr depressed at the trans- 
mitting studio. 

In order to make the receiv- 
ing key stay down exactly as 
limp as the sending key does, 
(Cant UtH rtt an paye 4-.S2) 
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Servicing 

DIRECT - COUPLED 
AMPLIFIERS 



Modern radio service calls for an extensive knowledge not only 
of advanced radio theory but also of the most efficient manner 
of attacking a problem. The author discusses practical amplifier 

servicing. 



Till: "direct-coupled" or U.ftin-White g y SIDNKY FISHBERG 
type of audio amplifier, because of its 
low cost ami high efficiency, enjoys widespread popularity 
with set builders, experimenters and manufacturers. Thou- 
sands of these are in use as phonograph amplifiers, spceeh ampli- 
fiers, and audio amplifiers for midget sets. The circuit is a radical 
departure from ordinary design, and presents a difficult job to the 
art builder or Service Man who is up against a balky specimen for 
the first time. With the desire to aid those who have had such 
difficulties, the experience of many months in building anil servicing 
these amplifiers has been set down in these notes. One circuit, to 
which we will refer in this article, is sliown in Fig. 1 i others have 
appeared in past issues of KauuhCraft. 

In the first place, all parts to he used in the amplifier should 
lie carefully tested before being used. All resistors should be 
within 10% of their nominal values. Condensers should be within 
2u% of their nominal values, and should have a high insulation 
resistance. As leaky condensers are a prolific source of trouble 
in this amplifier, only the highest quality units should he used. 



a grounded hum-bucking potentiometer is in- 
dicated. Other symptoms of this fault arc 
tin voltage between points 1 and 2, and abnormally high voltage 
(7 to 15 volts) between points cathode and 2. The remedy is 
obvious, — re-center the potentiometer in its mounting hole and 
see that the insulating washers are in a correct position. 

If the variation of the hum-bucking potentiometer gives some 
change in hum intensity but no satisfactory minimum point, and 
if reproduction is distorted or entirely lacking, these arc indica- 



Test Procedure 

When the amplifier is assembled and found to be inoperative, 
or when a good amplifier becomes inoperative, a particular service 
procedure should be followed. (All the tests in this procedure 
may he made with but one instrument, a O-tfOO-volt olimmetcr with 
a resistance of 1000 ohms per volt.) These directions apply spe- 
cifically to the *15 amplifier shown in Pig. 1, but may be used 
with suitable changes for pentode or '50 Loftin-White amplifiers. 

If the amplifier is absolutely dead, cheek the loud-speaker and 
the speaker transformer. If these are in good condition, the 
trouble lies in condenser C2 or the *U5 filament winding of the 
power transformer. Measure the voltage between points 5 and 7 
of Fig, 1, and between points 1 and 5. If the former voltage is 
very low, or even zero, while the latter is abnormally high (sec 
"Normal Voltages," below) this is an indication of a grounded 
•|5 filament winding or A shorted or leaky by-pass condenser C2. 
The fault may be traced by disconnecting the leads from the M-5 
filament winding and testing for a short to ground. If this is the 
ease, the transformer should he replaced. If the transformer checks 
O.K., the resistance of condenser C2 should be measured. If it is 
found to be shorted or leaky, it should he replaced. 

If the amplifier sounds "alive," vary the hum-bucking poten- 
tiometer P, and notice if the hum varies in intensity, or stays 
constant; also, whether or not there is any motor-boating. If the 
bum is accompanied by vigorous motor-boating at a period of 
approximately 150 cycles, and the voltage across the 50,000-ohm 
grid bias resistor is only half its normal value, this is an indication 
that the input leads are open. These should then be checked for 
continuity, and an examination made of the input device (phono- 
graph pick-up or transformer). 

Lack of Sound 

If the hum -bucking potentiometer does not affect the hum level, 
and a phonograph pick-up gives no reproduction whatsoever, 
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Fi«. 1 

Schematic circuit of a representative direct -coupled amplifier. Volt" 
ages arc read in reference to numbered positions. 



Hons of some condenser or resistor being defective. Measure the 
voltage between points 5 and 7. If this potential is considerably 
below 250 volts, while the rest of the circuit is normal, a leaky 
hum-bucking condenser CH, or a defective grid bias resistor is 
indicated. 

A leaky hum-bucking condenser nirtV be detected by measuring 
the resistance between screen-grid and cathode of the *24 tube. 
If this resistance is found to he less than .50,000 ohms, it is con- 
clusive proof that the hum-bucking condenser is leaky or shorted, 
and requires replacement. 

A defective grid bias resistor may be detected by measuring 
the voltage across its ends. If this potential lies outside the 
range of 8 to 12 volts, the resistor is off-value and should be 
replaced. The best scheme is to place in the circuit a variable 
resistor of high value and vary it until the plate voltage of the 
power tube is restored to its normal value. A correct value of 
fixed resistor, as indicated hy olunmeter measurement of the vari- 
able unit, may then be substituted for the variable resistor. 
(Continued *m pa ye 428) 
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SELECTIVITY 

A Frank Discussion of the Advantages to be Gained By the Use 
of Sharply Tuned Circuits 



FOR some reason or (►Hut, the radio 
public seems to be in a quandary re- 
garding the question of selectivity. 
One year it is led to believe that se- 
lectivity is accompanied by poor quality, and 
the next year, the same ''authorities" claim 
that selectivity and quality go hand in hand; 
the result being that the radio pnblie does 
not know whom to believe. What may be 
selectivity in one sense may not be selec- 
tivity in another. This differentiation has 
been discussed in various teehnieal journals, 
hut authors do not seem to take it upon 
themselves to clarify the situation for either 
the Service Man or the public in general. 

As we shall soon see, a circuit may be 
selective and result in the cutting off of the 
side hands, giving us poor quality. If we 
attempt to lower the selectivity to obviate 
this difficulty, then the effects of interfering 
stations would so distort the ultimate signal 
as to produce results which are not us good 
as that obtained with a highly selective 
circuit. 

Numeric Selectivity 

Both mathematically and p radically a 
modulated signal can be analyzed into three 
components having frequencies of V (the 
carrier frequency), K minus fin, and K 
plus fm (where fin is the frequency of 
modulation). It stands to reason then, that 
a circuit tuned to the frequency of the 
carrier ami yet so selective as not to pass 
the other two frequencies equally well, will 
have the effect of suppressing the received 
modulation frequencies. It is also evident 
that a circuit of such nature will pass sig- 
nals modulated at low frequencies better 
than those modulated at high frequencies. 




FREQUENCY 



Fid. 3 

The response of a sinnal after it passes through 
two tuned staues. Sote the hujh-frcquency 
cut-off. 



By C. H. W. NASON 

If a signal frequency of 1000 kc. is modu- 
lated at 5000 cycles a circuit must pass all 
frequencies from !W5 to 1005 kc. without 
fail if the original characteristics of the 
modulated wave are to be retained. 

In Fig. 1 is shown the transmission 
characteristic of a sharply tuned circuit in 
comparison with an ideal characteristic 
which takes a rectangular form. As we in- 
crease the number of tuned circuits em- 
ployed in a given system, the selectivity is 
also increased. For example, if in passing 
through a single circuit, all frequencies a 
given number of cycles off that to which the 
circuit is tuned, are cut down to 90% of 
their ideal response, the passage through 
two circuits will result in a further reduc- 
tion in output to 81% of that obtained at 
the resonant frequency. Passage through 
three circuits will result in the response 
at the off signal frequency being alwut 73% 
of the response at the resonant frequency. 
This is shown in Fig. 3. 
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Fi*. 4 

S iitre the carriers of each station are separated 
by 11) A-A. the entire broadcast band is 
utilised. 



The selectivity of a tuned circuit is de- 
termined by the relation between inductance 
and resistance in the circuit, and a factor 
of merit is obtained by the equation 

•2 pi V It 

() — , where F is the frequency; 

H 

L, the inductance; and H, the resistance of 
the coil. This type of selectivity is known 
as the u umer ic selectivity of a circuit and 
is determined experimentally by meas- 
uring the current produced in a circuit by 
a given signal when it is tuned to resonance, 
and comparing this reading with the cur- 
rent obtained when the input signal is a 
given fierceutatje off resonance. 

High Numeric Selectivity in Supers 

Tn the modern superheterodyne receiver, 
the incoming signal "beats" against a local 
oscillation of such a frequency as to pro* 
duce a resultant signal of 175 ke. which 



7 

i / 
i / 

\ / 
t / 
i / 
i y 

— i 


\ 1 

\ 1 
\ 1 
\l 

1 


F-fm. I 


- F+fm. 






1 f 
\ 1 
1 / 
1 / 

1/ 
1/ 
if 


I 1 

\ I 
\l 

11 

11 

IV 


F-fm. F F+fm 


Fi*. 1 



Above. Ideal and "skirt" response curves* 

Fit 2 

Helozi'. Comparison of ideal and actual band- 
pass response. 

can be more readily amplified at high gain. 
Not only is the amplification more favor- 
able due to the transposition to the lower 
frequency prior to amplification, but the 
selectivity is also enhanced. 

With our circuits tuned to an incoming 
signal of 1000 kc, an interfering carrier at 
1010 kc, is removed by 1% from the de- 
sired signal. Mixing the incoming signal 
with an oscillator operating at 1175 kc, 
produces a 175 ke. beat which is then am- 
plified. The interfering signal produces a 
beat of HW ke.— still differing by 10 kc. 
from the frequency to which the cir- 
cuits arc tuned, but removed from the reso- 
nant frequency of 175 kc. by 5.7%. Inas- 
much as the percentage off resonance has 
a great deal to do with our primary meas- 
urement of selectivity, it is not difficult to 
see that a distinct gain in numeric selec- 
tivity has been achieved. 

Adjacent Channel Selectivity 

It was obvious in Fig. 1, that if a high 
numeric selectivity were employed, the 
higher frequencies of modulation would suf- 
fer. This loss in high frequencies is also 
increased by the use of the superheterodyne 
arrangement because of its high numeric 
selectivity. Stations in this enlightened 
country are blessedly operating by law in 
(Continued on patje 429) 
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MAXIMUM [J?* 0 ] REGENERATION 

V0LTAGC 5 ^^ T ^ E °e TIMES. 

■ — OPERATING VOLTAGE 
OF SECOND TUBE 

^ANTENNA StGNAL 
TUNED A TIMES 



AVERAGE 

MAXIMUM 

STATIC VOLTAGE 



STATIC ^ 




ANTENNA CIRCUIT 



INTERFERENCE 



SELECTIVITY 



Fi*. 2 

This graph illustrate* Mr. Dal pay rut's system. 

MOST static mincers are based upon 
tin- principle of "bucking" static 
against static anil. I»y means of 
special filter circuits, isolating the 
remaining or broadcast signal. These neu- 
tralization systems actually reduce static 
interference an apj>reciahle decree. The 
ircuits, however, are very difficult to adjust 
(to obtain complete neutralization) and they 
may he efficient only at certain frequencies. 

The writer believes that lie has solved 
the problem of static reduction in a simple 
Knd satisfactory manner, without any of 
the above mentioned objections or limita- 
tions. The circuit used in experimental 
models is shown in Fig. 1. 

The desired signal is selected from the 
antenna circuit by the resonant circuit CI, 
SI. Successive tuned circuits S2, S3, S4 
arc coupled together in cascade by small 
capacities, Ca, C<>, and the inductive coup- 
ling of P4 and St. The coupling between 
these circuit., being rather tight, Jhe trans- 
fer of energy is approximately in the order 
of 1-to-l ratio; the only stepping-up action 
taking place in the total circuit being be- 
tween 1*1 and Si, and bet wren 1*4 and SV. 
With a circuit of this design the tuning is 
not excessively sharp; thus the precious side- 
bands containing' the overtones and higher 



a new system of 
Static Reduction 

By HKNRI P. DALPAYRAT 



frequencies in a radio signal are not 
attenuated. 

The incoming or signal frequency, tuned 
by the four circuits, is amplified by tube 
VI. Tube V2 has its grid circuit connected 
in parallel with VI through coupling ca- 
pacity C7. 

Tu lie, V2 is highly biased so as to be ren- 
dered inoperative to signal intensities of the 
order of those in the aerial circuit. How- 
ever, as sim »n as the signal is regenerated 
in the aerial it is re-tuned and again re- 
generated an incredible number of times 
in a fraction of a second. During this 
regenerative re-tuning process much of 
the ;i periodic static is filtered out find 
grounded while the strength of the desired 
signal, which has a sine-wave form, is in- 
creased. This condition is clearly illus- 
trated in a graph, Fjg. 2, which is based 
on theoretical values. 



My adjusting the "C M bias of V3 at U2, 
and the regeneration of VI at 111, it is 
possible to find a certain relation between 
those two functions so that V2 will only lie 
sensitive above a certain value of voltage 
and increasing the regeneration of VI will 
raise the signal voltage to that value. 

By looking at the curves of Kig. 2, it 
is easy to understand Hit mode of operation 
of this system, which is based entirely on 
a principle of intensity differentiation. The 
operating voltage of Y2 being raised above 
the static average maximum voltage, it will 
only operate on the highest voltage, (this 
is only possible provided that the Static 
reaching V I is not stronger than the signal) ; 
this system is about 80% efficient. 

To duplicate the schematic circuit. Fig. 1, 
the following parts will be required; 

(Con finned oh pope 
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Fitf. 1 

Schematic circuit of Mr, Dalpayrat's system of static reduction by intensity different tat ion. Expcr 
menters may use any available equipment hai'iiuj the specified values. 



TIME AND THE RADIO SERVICE MAN 



IX figuring out the amount which should 
be charged for n service job, it is neces- 
sary to take into account labor, materials, 
overhead, and ft, reasonable profit, 

The importance of the time el* meitt in 
labor is obvious. Time also enters into the 
cost of materials, since time is required in 
purchasing them and in bringing theru to 
the place w here they ;i re to he used. 'Die 
tactnr of time also enters into the amount 
of overhead chargeable to any particular 
job; if one job takes twice as long to com- 
plete as another, it is self-evident that it 
should be charged with double the overhead. 

Spending unnecessary time on a servic- 
ing job, therefore, increases the eoft to the 
customer and at the same time decreases the 
Service '.fan's profit and prestige. Saving 
time reduces all costs, permitting the Serv- 
ice Man to charge less and still to make 
a larger profit. 

Heali/jng these facts, Elect t ad engineers 
have devised several types of replacement 
equipment to enable the Service Man to 
save time. For example, they have pro- 



duced a single volume control which can be 
used in different commercial radio re- 
ceivers. Through ingenious design, a total 
of five different Elect rud replacement vol- 
ume controls can be applied t.o more than 343 
commercial receivers. Seven additional con- 
trols take care of almost all other volume 
control requirements. 

The design of the new Elect rad replace- 
ment controls is so flexible, that thev will 
take care of the very latest sets containing 
v.iriablc-iiui tubes, pentodes, etc. As a re- 
sult, the Service Man who carries just these 
few controls in his kit, is sure of being able 
to replace a faulty volume control, without 
having to waste time going back to his shop 
after additional equipment 

At this point, mention should be made 
of the **Trnvolt M type resistors, which arc 
also designed to save time and money for 
the Service Man. These resistors are made 
in all standard sizes and resistance values 
mid also in various required en r rent-ear rv- 
ing capacities. They may be mounted any- 
where. One or more patented sliding clips 



may be added, removed, or adjusted to any 
position to obtain the exact voltages needed. 
Hence a few of these resistors in various 
capacities, and some extra sliding clips, may 
be used to perforin a multiplicity of serv- 
icing jobs. (The unique Open-air winding 
of these resistors insures cooler operation, 
longer life and more stable performance 
than could be obtained with any other 
a pparat us.) 

\ comprehensive "Replacement Volume 
Control Guide* has recently been issued, 
which tells instantly which of the several 
volume controls should be used in replac- 
ing the control in any of $43 standard com- 
mercial receivers. Twenty different volume 
control hook-up diagrams are shown ami 
the various makes of receivers are listed 
alphabetically. Each receiver is listed not 
only by name, but also by model number 
The correct replacement volume control type 
number is then given, as well as the cir- 
cuit din gram which applies in each instance. 

This Guide may be obtained gratis from 
Electrad, Inc., 175 Variek Street, N. Y. C, 
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( PART III) 



in 



Meters 



This article by Mr. Denton on the subject of meters and their 
applications treats in detail the design of multipliers and shunts. 



THK !).('. jiihI A.(\ instruments <iis- 
cussed in Farts I and II of this 
scries, and which appeared in the 
November and Deem i her issues of 
.Kamo-Ckait, form tin* nucleus of the devel- 
opment of modern service equipment. 

When a meter is used to measure dif- 
ferenee of potential, it is important that 
the current consumed by the meter he not 
so large as to appreciably increase the load 
of the circuit. If the current consumed by 
the voltmeter is large, the effect will he 
a reduction of the voltage being measured, 
with the result that the value indicated on 
the instrument is not the actual value of 
potential which is present when the meter 
is out of the circuit. Thus, the value of 
an instrument ns a voltmeter i> determined 
by the amount of current it consumes. 

A convenient means of specifying the 
sensitivity of a voltmeter is by the number 
of ohms resistance for every volt in the 
meter. 

This ohms-pcr-volt value of a D.C. meter 
is equal to the total resistance of the in- 
strument divided by the maximum voltage 
indicated on the scale; or 
Ohms-per-volt = 

total resistance of meter 



By CLIFFORD E. DENTON 

c;-) 



Fur example: if 
in,ooo ohms; and K: 

Km = lo,noo x 



( TL - , ) . 



Km = Kv 1 

Kl 

Kl is 200 volts; Rv, 
;ioo volts; then 

:uni 

*JO0 

p),ouo x o..i = .»,tHM ohms. 

Since the above problem is a reprcsenta- 
t i vt* one, it would be necessary to add a 
.">,ooo-ohm resistor in scries with the meter 
as a multiplier in order to extend its range 
t«» Mini volts. From the above, it can be 
seen that by the proper selection of multi- 
pliers* it is possible to extend the range of 
a voltmeter to any desired value. A group 
of resistors connected in series, as shown in 
Fig. '2, will enable the user to obtain the 
desired range by moving switch S to the 
proper tap. 

It is sometimess desirable to know the 
reverse problem; that is* knowing the re- 
sistance of both the meter and its multiplier, 
how much its range has been extended. 



The multiplying factor indicating the 
number of times the voltage scale of the 
meter has been increased is found by the 
ratio 

Kv + Km 



Kv 

Substituting the values 
previously giwn, we have 

10.000 -|- .">,(« )0 



in the example 



maximum voltage 
The total current consumed 
by a meter /or full urate rieflee- 
ttnn is, therefore, 

1 

Current — — or = 

< Huns-per-vott 
maximum voltage 



total resistance of meter 
If the range of a meter is to 
be extended, resistors (called 
multipliers) are added in series 
with the meter as indicated in 
Fig. 1. Kcferring to this figure, 
the multiplier Km is in series 
with the voltmeter V. and the 
meter is shown shunted by a re- 
sistor Kv which represent* the 
resistance of the meter. Letting 
Kl represent the normal range 
of the meter, and V:l the range 
desired* the value of Km neces- 
sary to extend the range can be 
found by use of the following 
equation: 




Fi*. 12 

Circuit diagram of a complete A.C^D.C. voltmeter and milliammeter. 
All values are indicated on the diagram for the convenience of 
Service Men desiring to construct this universal meter. It is fully 
protected aaainst burn-out by three separate and distinct means. 



10.1 N >0 

Therefore, any indication on the meter, 
with the multiplier in the circuit, should he 
multiplied by l.o to obtain the correct value 
of the voltage. 

It is possible that the Service Man may 
not know the internal resistance of a meter. 
It' such is the case it may he obtained by 
connecting the outer as shown in Fig. II. 
Then, using ohm's law: 

voltage read on meter 

Kv = 

current read on millianuueter 
If calibrated resistors of approximately 
the same value as the internal resistance of 
the meter are available, the half-scale de- 
flection method may be used. 

The procedure is simple. First, 
short-circuit resistor It in Fig. I 
and then apply sufficient voltage 
K to obtain a full-scale deflec- 
tion. If the full-scale readinif is 
100 volts, apply 100 volts. Then 
increase K until the reading of 
the meter is exactly one-half full- 
scale. The \alue of resistance It 
then equals the resistance of the 
meter. This becomes evident 
from the fact that when resistors 
arc in series, and equal in value, 
then the same current will flow 
through both of the resistors, mid 
consequently the voltage drops 
across each of them will be the 
same. 

D.C. Ammeters and Shunts 

There are many cases in which 
the current range of ;i milliam- 
meter is loo low for the condi- 
tions at hand. It is then neces- 
sary to increase its rang*' by 
shunting some of the current 
around the meter, only permit- 
ting enough to pass through the 



www.americanradiohistorv.com 



January, 1932 



RADIO-CRAFT 



407 



moving coil to actuate the pointer. This 
is indicated in Kig. 5, in which Hi repre- 
sents the resistance of the meter A, and U2 
the shunting resistor. 

It is well to note at this time that cur- 
rent multipliers are always used in parallel 
with the instrument, while the voltage mul- 
tipliers are always in series. 

Any resistor placed in shunt will increase 
the range of the meter hv the ratio 
Ufl + HI 



RS 

If a Weston 301 D.C. 0-1 milfiammeter 
has a resistance of 27 ohms, then a shunting 
resistor of 27 ohms will increase its range 
by the factor 2, as can he seen hv suhsti- 
tuting mnnhers for the letters ghen in the 
formula a hove 
27 +27 

— 2 (the ratio of the increase) 

27 

Thus the meter having a normal maximum 
reading of 1 milliampere, will have its range 
doubled or extended to 2 milliauiperes. Figs. 
(iA and (»B show two methods of shunt 
connections winch are commonly used. 

The average Service Man often finds that 
it is impossible to obtain resistors of low 
ohmic value of sutlicient accuracy for use 
as shunts, consequently the following scheme 
should be used in such eases. 

Referring to Fig. 7, U2 is I he shunting 
resistor and HI is one that is placed in 
series with meter A. 

Now if the range of the D.C Weston 0-1 
milliarumetcr is to he extended to 1 ampere, 
and the internal resistance of the 
meter is 27 ohms, it would he 
necessary to increase its range 
1,000 times, as shown by the 
formula 

12 (current range required) 



Making Hi 500 ohms with a meter resist- 
ance of 27 ohms, the total series resistance 
of tins circuit becomes 527 ohms, and as the 

527 

ratio of increase is 1,000, then - = 0.527- 

1,000 

ohm for the value of the shunt. This 0.527- 
oliui resistor is easier to obtain than one 
of 0.027-ohm, so for practical applications 
this method has much to recommend it. 

Supposing HI were increased to a value 
of 1,000 ohms, then: 
1 

= 1,000 (ratio of increase); and 

.001 

1027 

It — — 1.027 ohms. 

1,000 

Here, a 1 -oil nil resistor for H2 and a 1,000- 
ohm resistor for Hi, will work out very 
well for all general purposes. Surely the 
Service Man can obtain a 1 and a 1,000- 
ohm resistor with an accuracy of less than 
one per cent, whereas it would be impossible 
to obtain one of 0.027-ohm at all. 

Finding the Resistance of Ammeters 

Many times there is no knowledge of the 
internal resistance of n ruilliamnieter, ami 
as it is necessary to know this value before 
a proper size of resist or can be selected for 
the shunt, several methods of determination 
are nsed. 

The simplest way to find the resistance 
of the meter is by the half-scale deflection 
method; the connections for such a meas- 
urement being shown in Fig. 8. 



with the instrument. Many use the milliam- 
meter because of the simple additions neces- 
sary to give a satisfactory movement. 

A Jewell Model to 8" D.C. 0-1 milUum- 
mcter. Fig. f>, has a resist a nee of BO (duns. 




Fig. 8 

Above, Determination of ammeter resistance by 
the "half -scale deflect ion" method. 

Fi*. 9 

Below, A method of connect in ft a resistor to 
make a voltmeter from a milliammetcr. 

Therefore, a fidl scale deflection requires 
a voltage of 0.03-volt (El). If a voltage 
range of 500 volts (R2) is desired, the 
range must be extended Ki/>0(i times, anil 
the necessary resistance value can he found 
thus; 



Rm = Rma. 



II (current range of meter) 
1 

= 1,000. 

.001 

This is a very high ratio, and 
when it becomes necessary to use 
a shunt that can carry 999 it ill— 
I i amperes while the meter car- 
ries only 1 rnillimnpcre for full 
scale deflection, the shunt resist- 
ance will have a value of 
It (shunt) = 

K (meter) 
= 0.0273-ohm. 

(factor of increase) — 1 

It is very difficult to obtain a resistor of 
0.0273-ohm for this purpose and, there- 
fore, the use of a resistor in series with the 
meter will enable us to use larger values 
of H2 which can be readilv obtained. 




Rm s= 30 



Rm = 
Rm - 



c:-) 

( 500 \ 



:w x ]<;,(><><> 

M!i,5)H<> ohms. 



Fig. 1 



Fid. 2 



F*. 3 



Fi«. 4 



Left. The multiplier is connected in series with a volt meter 
center. A means of connecting multipliers for selecting 
Fight-center. One means for determining the resistance of 



meter. Right. 



,4 llalf-scalc deflection" method 
meter resistance. 



Left- 
ii nges. 
a volt, 

of determining volt- 



and R2 a 
is used to 
meter A to 
meter read- 



s 

LINE LOAD 





-B- 



r<5h 

-WVWO 



UNE 



LOAD UNE LOAD 



HI is a calibrated resistor 
current-limiting resistor which 
adjust the current through the 
full-scale deflection. With the 
ing at top mark, the switch SW is closed 
arid Rl varied until the meter reads half 
scale. The resistance of the meter then 
equals the resistance of Rj ; and since HI 
is calibrated, its value 
is easily obtained. The 
currents through the 
meter A and resistor 
Rl are equal. Con- 
sequently their resist- 
ances must be equal. 



Rv 

I ^WW>> J 



UNE 



LOAD 



Fit 5 



Fit 6 



Fit 7 



Left, The shunt R2 U connected directly across the ammeter. 
Center. At A and B arc shotvn two methods of connecting several 
shunts. Right. The re suitor Rl is inserted in series with the meter 
to increase the she of shunt required. 



D.C. Voltmeters from 
Milliarnmeters 

Experimenters and 
Service Men are using 
milliarnmeters as volt- 
meters simply by add- 
ing a resistor in series 



If the voltages to be measured 
are high, the meter resistance can 
be ignored, but if the voltage 
ranjre is lowered to t he point 
where the measured voltage with 
the multiplier approaches the 
normal range of the meter with- 
out the multiplier, the percentage 
of error increases. 

The chart shown on page <>8I 
of the May 103 1 issue of U\i>io- 
CitAifT has the various values of resistors 
tabulated for use with various ranges of 
milliarnmeters and mieroanuneters for all 
voltage ranges from 1 to 1,000 volts. 

The use of low-current-consumption meters 
as voltmeters (consuming l milliampere for 
full scale deflection) is convenient, and by 
ignoring the resistance of the meter, for 
all practical pur poses, 

maximum voltage range 
R (multiplier) = 

car rent through the meter 
Fig. 10 shows a circuit hv which voltage 
ranges of 10, 50, 100, 250 ami 500 volts may 
be obtained with a sensitivity of 1,000 ohms- 
per-volt. 

A.C Voltmeter Multipliers 

The iron-vane types of A.C. instruments 
may also have their voltage ranges increased 
in the same manner as the D.C. instruments. 
The average A.C. meter has a much lower 
{Continued on page 131) 
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RUNNING THE 
SERVICE SHOP 
At a Profit 

By HARRY GEORGES 




SOME months ago, a progressive radio 
manufacturer formulated a plan not 
only to make his radio-service depart- 
ment pay for itself, hut actually to 
make it show a prolit- and it did. 

This plan is not just a theory hut has 
already gone through the ''laboratory" and 
is now ready for held service. The 4k lah- 
oratory** consisted of service departments — 
from the one-man business to the highly- 
trained "100 men** organization, as in the 
automobile industry, the radio service de- 
partment is of utmost importance, 

The customer "sends for" the Service Man 
and anxiously awaits his arrival. Because 
of his superior knowledge of things per- 
taining to radio, the Service Man's recom- 
mendation goes a long way with the cus- 
tomer — he is the ''ratlin doctor.** 

The modern "radio doctor** should not 
consider his work done after the set is 
repaired. lie should guard against future 
trouble. Such service builds con I tile nee, rec- 
ommendations, and increased calls. 




This ill fit rat ion shows the ease with which an 
automat is line-voltage control may be added 
to any receiver. 



After looking the set over, the Service 
Man usually finds a resistance, condenser, 
or tube winch needs replacement. High 
voltage may have been the cause of the 
trouble — or just may have helped to make 
matters worse. At any rate, the set is re- 
paired and a voltage regulator is connected 
in series with the power line— just to see 
how the set sounds on regulated voltage. 

The new tube naturally amuses curiosity. 
The Amperite Plan even goes as far as to 



provide a simple selling talk for the "Serv- 
ice-salesman/' The talk runs like this: 

"Oh yes, lots of radio troubles are due 
to voltage fluctuations that we cannot see. 
The voltage has a habit of jumping just 
when you are not checking it. And those 
jumps raise the devil with the tubes, power 
packs, and reception. This automatic regu- 
lator keeps the voltage along the straight 
and narrow path. Acts like a shock ab- 
sorber on a car decreases wear and tear. 
Well, if I have an extra one on hand, I 
will he glad to install it— <tnt? mtve tt**tt o 
service char iff," 

Ami thus, another automatic voltage regu- 
lator is readily sold, leaving the customer 
more contented, the dealer with a handsome 
prolit ami the Service Man with a worth- 
while commission to add to his salary. 

The new merchandising plan has proved 
to be exceptionally successful wherever it 
has been given a fair trial. One dealer has 
been averaging 28 automatic line-voltage 
controls per month for each Service Man — ■ 
thus getting a net prolit of J<:iT.S0 per month 
per man. Perhaps the best way to show 
the advantages of this plan is to present 
actual facts and figures taken from the ex- 
perience of a large New York radio con- 
cern. Karly in January, 1931, Davega, Inc., 
of New York City, one of the largest radio 
chain stores in the country, decided to try 
out the plan. This concern specializes in 
the retailing of radio sets anil sporting 
goods. It operates over twenty-eight retail 
establishments in the metropolitan territory. 
All radio servicing is handled through a 
central radio-service department — about 100 
Service Men are employed. 

The Plan 

In order to start the plan, a talk was 
given to the Service Men assembled at a 
special meeting. Three things were im- 
pressed upon the men. First, the need for 
automatic line-voltage control was illus- 
trated ami emphasized. Second, the men 
were shown the ease with which a sale could 
be made: and third, they were ottered a 
cash incentive. Prizes were posted for the 
best monthly sales. Service Men averaged 
from $50.00 to $75.00 per month extra — that 
is, above their regular salaries. 

Sales Data 

During the month of January, 12-1 auto- 
matic voltage regulators were sold by the 
Davega Service Men. In February, the 
number of such sales was increased to 195. 



How RCA \'ictor adds linc-zoltanr controls to 
its sets. The ease of installation is well ilhts- 
t rated in the sketch bc!o:c> 



During this initial period, the Service Men 
were gradually becoming aware of the pos- 
sibilities of the plan. Then, in March, the 
sales jumped to 1 in April to 1578, and 
in May to 170.') and since then, these service- 
Sales have been continuing at a most satis- 
factory lex el. The chart in Fig. 1 gives a 
comprehenshe idea of the way in which 
the Davega Service Men hcnelitcd by the 
new merchandising plan. As a further aid 
to the Service Man, a pamphlet was given 
by Davega, to each purchaser of u radio 
set, calling attention to the troubles arising 
from line-voltage fluctuations and to the fact 
that such variations in voltage occur quite 
often in the metropolitan area. The cus- 
tomer was advised that a Service Man would 
be pleased to render a voltage analysis ami 
then to install a voltage regulator if acces- 
sary A return post -card was included in 
the pamphlet. 

This promotional work resulted in a fur- 
ther increase in voltage-regulator sales. In 
addition, the manufacturer of the line-volt- 
age control conducted a direct-mail cam- 
paign to give the Service Men timely point- 
ers on selling regulators and also main- 
tained a newspaper publicity and advertis- 
ing schedule to create public demand for 
automatic voltage-regulation. 

The results obtained by the Davega Serv- 
ice Men have been equalled by many other 
progressive service organizations in various 
parts of the country. Any radio concern 
interested in obtaining additional informa- 
tion regarding the above-described plan may 
obtain this gratis by writing to the editors 
of H.\i»io-('RArr. 
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Fig. 1 

A chart showing the sales of voltage controls 
for the months of January, February, March, 
April and May, 
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Operating Notes 

The Analysis of Radio Receiver Symptoms 



SERVICING THE REMLER "14" 
By Glenn E. Deamer 

QUITE a few of the first Ucmler "11V 
which have given very satisfactory serv- 
ice for some time, are now beginning to 
require i little attention. 

The accompanying illustrations will give 
the Service Man tin- data on the terminal 
hoard of the power t ransfornier, as well as 
voltage readings, color code and tuhe posi- 
tions of the entire receiver. 

Figure I is a top view of the chassis; A, 
arc the K.F, transformer shields: tt, the 
aligning condensers: C, the neutralizing con- 
densers: FT, the power transformer: and l>, 
the shield over tin* tuning condensers. 

Then the posts, two antenna and one 
ground, will he noted at the rear of the 
chassis. 




Fi«. 1 

Tof* *'tczv shozt-tiifl farts layout of the Rentier 
"\\'\ The l\T, connections hare also been 
indicated. 

Figure 2 is a complete wiring diagram 
of this popular receiver. Thr color code 
and the wiring positions of the terminals 
on the power transformer, as marked in 
Fig. I, are as follows: 

(I), Hed, to A.C. switch ami condenser 
block, .1-mf. condenser: (2), Black, to ter- 
minal of H-mf. electrolytic condenser near- 
est transformer: also red lend to *8U fila- 
ment: (:i), Hcd, to the other side of the 
\sn filament: (t), Other side of A.t\ Hue; 
(•">)% Yellow, to one plate of the rectifier: 
(<»), Center tap of the *t.Vs filament wind- 
ing, witJi 2n0i)-ohm resistor t«» 12 on ter- 
minal hoard, and a jumper connecting 12 
to terminal K, on the under side of the 
Iniard; ( I ), Yellow, to other rectifier plate: 
(H) ;iud (j>), to filament winding of the 
'2Fs and '27: (10) and (11), to filament 
winding of the *!■">; (12), terminal used 
for anchoring the other end of the hiasing 
resistor, bridged under the terminal hoard 
of the transformer to (8). 

The color code, throughout the set, is as 
follows: rectifier filament, plate of power 
tuhe and speaker field, plate of K.r\, and 
cathode A.F., red: filament '45, cathode *27, 



plates *21\s, hlue: filament of first A.F. tube, 
detector eathode, and speaker voice eoil, 
black: screen-grid, the plate of first A.F., 
and the plate of the rectifier, yellow. 

Average operating voltages (at a line po- 
tential of 115 volts) for the M U" are as 
follows: Filament potentials: Yl, Y2, Y:i, 
Yl, 2.:J volts: V5, 2.1. volts; Y<>, \M volts. 
Control-grid potentials: Yl, Y2, (» vol Is: 
V:l, <>. r > volts: V K 7 volts; Ya, 47 volts. 
Plate potentials: Yl, Y2, ll>7 volts; V.'*, i>5 
volts; VI, 110 volts: V r >, 2:*f> volts: V(i, 
100 volts. Serccn-grid voltages: VI, \'2, 
V:i, 10r> volts. (Note the extremely high 
value of S-(i, voltage on V.'J; this figure is 
given also in the factory manual.) 



UNUSUAL INTERFERENCE SOURCES 
By William Murrills 

IN the November issue of K,vnio-CR.\pr 
there was published an interesting case 
of interference due to leaky power lines 
which caused noisy reception in nearby 
aerials. We continue with the discussion 
this month. 

Another case of copper coupling was dis- 
covered when radio reception in a certain 
hotel was interfered with by a continual 
crackling sound. Checking up on the power 
line to the transformer showed an artificial 
ground connection at a pole behind a theater 
more than two blocks away. A wire on the 
pole came too close to a grounded lead 
sheath, thus causing a grounded connection. 
Hy inserting a sheet of paper between the 
wire and the lead sheath, the interference 
was completely stopped. 

Analysis of another ease showed that a 
defective transformer on a neon advertising 
sign was setting up a high- frequency current 



in the guy wires of the sign, these wires 
in turn carrying the current to the roof 
of the building. From there the interference 
was radiated directly to tin- antenna of a 
neighboring radio set. The owner of the 
sign volunteered to turn the sign oft* for one 
month to determine how much difference 
it would make in the reception; however, he 
family cared to buy a new transformer just 
to improve radio reception for someone 
else, as long as the sign itself worked 
satisfactorily otherwise. 

The power company or any other company 
can do practically nothing to eliminate in- 
terference without the dearly support and 
cooperation of everyone concerned. This is 
especially true of interference en used by 
automatic stokers, oil burners, and the like, 
which can he eliminated by the proper use 
of filters, providing the owners will co- 
operate with the company tracing the 
interference. 



SER\ ICING A RADIOLA 
By John I). Hay den, Jr. 

A MAN came to tn\ shop one day and 
asked me if I thought 1 could fix his 
Uadiola "Hi." I said that I might, so he 
told me to go ahead. When I arrived, bis 
wife told me that if I thought that I couldn't 
fix it to say so, as she had already paid 
$10.80 for repairs and it did not Work nn\ 
better. The trouble was very low volume 
everywhere execpt at the extreme lower 
end of the dial. All the other Serviee .Men 
had replaced a tube and the choke coil and 
said that the low volume was due to change 
of location, as the family had moved re- 
cently. 

(Cuutin ut'rf on /Mir/? l»i<>) 




Fig, 2 

The complete circuit diagram of the Rcmlcr "14". .tit resistor and fixed condenser values have 
been indicated on the diagram. The resistors and condensers that are enclosed by dotted lines 

are built as a single nnit. 
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The Favorite Testing 
Equipment of Service Men 

And Practical Methods of Facilitating Their Work 



A SET ANALYZED FOH THE 
BEGINNER 

By Nathan H. Silverman 

ORIGINALLY designed for a beginner, 
who was not to he trusted with the 
delieate Weston test equipment used in our 
slioj), the little test outfit, shown pietorinlly 
in Kip. A and by diagram in Fig. I, prosed 
to he of sneh great value that we used it 
on many jobs, where its special features 
made it superior to even the most expensive 
units available. 

The most valuable feature is the use of 
a simple jack, which allows the user to ping 
in on the detector (or other circuits) of 
any receiver under test. 

Vote the following, taken from the re- 
mark-abb- booklet Radio Set An.mazeks bv 
L. Van der Mel: 

"A check of the tube voltages and 
currents may show that they are per- 
fectly normal and yet the set refuses 
to function." (Page -1, lust para- 
graph.) 

While such cases are not common, the 
Service Man does come across them occa- 
sionally. The use of the phone jack readily 
locates the possible source of trouble. 

Features of the Tester 

Take a rase recently solved by means of 
this simple method. A type 050 Stewart- 
Warner was "dead.** Tubes, and all voltage 
and current readings, were O.K., as were 
the aerial and ground — but the reproducer 
was silent. 



Plugging the test plug into the detector 
socket of the receiver, and a pair of phones 
into the jack of the test outfit, we beard 
music ! 

The first A.F. gave louder music — ami 
the volume on the last A.K. was deafening. 

The trouble? The voice coil of the speaker 
was short e<t. Our continuity test of the 
speaker showed a full reading. As the voice 
coil has sneh a small resistance (about 15 
ohms) we did not suspect it. 

Another speaker was tried and worked 
perfectly. Then we took apart the first 
speaker and found the shorted voice coil. 

Another feature is the "HI-LCF switch. 
Instead of using several buttons for each 
test, the Hl-LO switch makes it possible 
to get along with only one button. 

For example, if Hl-LO switch is set on 
V *HI,*» and plate-voltage button **P* is 
pressed, we rend plate voltage on our (>00- 
volt range. If the lower (300-vo|t) range 
is wanted, we merely turn the HI-LO switch 
to the *'LO" position. The same procedure 
is followed with other tests. 

The tube-tester circuit differs from those 
most generally used. Headers of R„\mo- 
Chaft remember the so-called Campbell 
tube-tester which created so much comment 
some time ago. 

Description of Tester 

While this circuit, originally brought out 
by E. T. Cunningham. Inc.* may be as ac- 
curate as the one used in our shop, it has 
several features thai did not appeal to us. 
For instance, if a tube with a grid-to-plate 
short was put into the tester, the meter 



Fit A 

Mr. Silverman's set analyzer. 

would be burnt out (found to our sorrow). 

Yon will note in Fig. 1 that we need a 
10- volt drop, which is furnished by means 
of a resistor (about 290 ohms) or else by 
means of an extra l()-volt winding, placed 
on the transformer. (Reversed connections 
will reduce the effective voltage.) 

Our transformer was taken from an old 
Freshman "IV eliminator. We calculated 
the number of turns needed for the filament 
windings. The 10- volt winding needed 83 
turns (8.3 x 10 = 83). Other transformers 
will doubtless use a different number of 
"turns per volt." 

No dimensions are given for the carry- 
ing case, since various readers will have 
their own ideas on how much **junk" they 
want to **drag M around to the job. We 
carry about Hi tubes, as well as the tester, 
cables, pliers, screw drivers and other small 
tools. \ pair of headphones is kept in 
the service car. 

The Ohmmeter 

The ohmmeter has two ranges: with the 
switch set at *\V (analyzer)* we have the 
high (200 ohms per volt) ohmmeter rang*'; 
when the switch is set to U T" (tube tester), 
the shunt is across the meter, and our range 
is one-third as high — <»<> *2/3 ohms per volt. 

A simple ohmmeter chart is locate* I in the 
cover of our carrying case. 

Just for good measure, let tis take an- 
other' example. Suppose our meter read 
only 0.5-volt, with the resistor. 

While plate Current is nn important test, 
it was omitted because we wanted to sim- 
plify the construction and operation of our 
tester. With normal tubes, we can assume 
that normal plate, grid, filament, and S.G. 
voltages will result in normal plate current. 

At any rate, where accurate readings are 
important, we take the set to the shop where 
we have the equipment needed for best re- 
sults. 

As a rule, power-pack or other serious 
trouble is indicated by either a too high, or — 
in most cases — by a too low, even zero, read- 
ing of plate, screen-grid, or grid voltages. 

The self-contained ohmmeter helps to lo- 
cate shorted condensers, as well as open 
resistors, transformer windings, etc. 

The 225-ohm resistor R.5 controls the read- 
ings obtained on the meter when testing 
tubes. For best results, use a variable re- 

(Continued on poye 433) 



'PHONES" 




SOV. 20OV 300V. COOV. 



Schematic circuit of \fr. Silvcnnan's set analyzer. Past issues of Radio-Chaft contain numerous 
other articles on this subject which may be consulted for reference. 
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The Service Man's Forum 

Where His Findings May Benefit Other Radio Technicians 



$10.00 FOR PRIZE SERVICE WRINKLE 

BKOINNIMi with tin* February issue of Kaiho-Ch.m't; \w will pny £10,00 every 
i iiitut li for the best ltadio Seniee Wrinkle rccci\ed. • 

Previous experience has indicated that tunny Service Men, during their daily 
work, have run across some very excellent Wrinkles, which would lie of j^rvsit 
interest to their fellow Seniee Men, I'snally, because of the natural modesty 
characteristic of mhhc Service Men, few people ever hear of tlieir work. 

As an incentive towards obtaining valnahle information of this type, Kadio- 
Ciiaft will pay SI O.fM to the Service Man submitting the liest all-around Uadio 
Service Wrinkle. All others that are published will he paid for at regular 
space rates. All checks arc mailed upon publication. 

The judges are the editors of K aiuo-C'r.ut, ami their decisions are final. 
No unused manuscripts can he returned. 

Follow these simple rules: Write, or preferably type, on one side of the 
.sheet, ghing a clear description of the best ltadio Seniee Wrinkle you know 
of. Simple sketches in free-hand are satisfactory, as long as they explain the 
idea. You can semi in as many Wrinkles as you please. Kveryone is eligible 
for the prize except employees of Rauio-Cr.ut and their families. 

Tliis contest closes on the Uth of every month, by which time all the Wrinkles 
in nst he received for the next month. 

Send all contributions to Kditor, Service Wrinkles, e/n K aiuo-Craft, Jitf Park 
Place. Sew York City. 



JESSE JAMES HAD A HORSE 

/£(/// or, H aiuo-C'haiv: 

I am writing you this letter for the inter- 
est of the Hadio Service Business. 

Ueceiitly, not having much work of my 
own to do, I answered an advertisement 
for lirtriia »sVrrie« M**H with Car* }\'aut*tt. 
When 1 was interviewed, 1 was told I would 
be pi veil names ami addresses of customers 
of l.anday and Waltbal stores, which are 
now out of business, notifying them thai we 
have taken over the service of said stores. 

Then when any customers called tor serv- 
ice I was to go and take out the radio 
chassis regardless of whether the radio only 
had a bad tube. The idea was to take the 
chassis out, make necessary 1hIu> replace- 
ment, or repair what was wrong with the 
radio. 

Making n flat rate of J^O.OO, regardless 
of what the trouble was, the customer was 
the victim. 

1 then asked my interviewer if the party 
was not in a position to pny this price what 
was to be done. 

lie said cither they could borrow money 
to pay or we would keep the chassis. 

Of course, 1 did not like this way of doing 
business so declined for the good of the 
radio service business. When I service a 
radio, I charge a fair rate for service and 
parts. 

The name of* I he advertiser mentioned was 
called Hadio Service, 222 Market St, 
Newark, V. .1. 

You can do what you see fit for this kind 
of a "Kaeket" which may he going on now 
if he procured men to do that kmd of work. 
The idea was a 50/. 10 proposition. 

,!.\\n:s H. (Jrixx, 
150 No. \:\th Strrtt. AVuwA*. ,\\ J. 



PAPA SPANK! 
/w///or, Kadio-Cu.wt: 

I wish to rcuislcr a kick of about two 
thousand jolts to the article written by a 
Mr. Italic of Fremont, Nebraska in July 
Kaiuo-( h \ki\ With all due respects to 
Mr, ltabc in his observations in \onr col- 
nums. his remarks in reference to the "cor- 
rcspomlence beginners" entitles him to a 
traumatic deviation of the nasal system. 

Apparently, from the moment of birth, 
he was endowed with full knowledge of radio 
in all its branches and for that reason looks 
with withering scorn upon any one that 
would try to learn its application and then, 
with his own voice, he cries from tin* house- 
tops that he is a jttal-rhui* Srrvirr Man ami 
does not put out any information: Ilo! IIo| 
ami a couple of Hums! What in the world 
will the research ami experimental labora- 
tories and Mfcattfl-rhisit SViriee Mm do now? 

If Mr. Italic wasn't badly decomposed 
from the neck up, he would know that the 
correspondence school beginners of the past 



arc the radio engineers of the present and 
the beginners of the present will be the 
radio engineers of the future. While it 
uiuv not be absolutely necessary to take 
a course of training in order to service ra- 
dios, there an* thousands of Service Men 
who will say that it is the best time and 
money they ever spent. 

Since Mr, Km lie's observation is so keen, 
it is a wonder to me that he has not ob- 
served that the once eorrespomlencc-scliool 
beginners arc to be found in radio factories, 
radio broadcast stations, ship-. government 
stations, etc., to say nothing of ;i large num- 
ber of other important positions in the radio 
industry. As for Seniee Men being un- 
eilliug to ghe information, Mr. Habe need 
go ui> further than "Leaves from Service 
Men's Note I looks" in the very pages of 
K \iuo-riiAiT where it stands out in hold 
print tor the whole cock-e>ed world to sec. 

It is my contention that it' Mr. ltabc 
is not careful, he will sec the time when 
.some of Muse correspondence' school begin- 
ners will plot curves and frequency meas- 
urements, that will make him dizzy, so to 
speak. I would surest to Mr. Habe that 
in the future he "lay otV" the 'orrespond- 
cucc school beginner for there are 1 (,000 
others in this family and they might not 
take it as lightly as 1 have done. 

Oscar Phkscott, 
r/a/oft, Imco. 



THANK YOU 

h'.t/itor, Kaiho-Oiait: 

What's the matter with Faulkner? Does 
In' expect that every line of every page in 



a magazine will be useful or necessary to 
every reader* Does tins apply to any maga- 
zine — fiction, professional, or technical — that 
he can name? 

In Kaoio-('r.\it. as in other periodicals, 
1 find stuff that I •'knew before," parts 
that I do not need, and suggestions whose 
wisdom ami value I doubt until I have tried 
them. What of it? Take the September 
issue tor an example: the article "Pentodes 
and Their I'se" is just now worth to me 
the price of the whole issue and more. So 
it goes, no doubt, with the average Service 
Man to whose needs the magazine is de- 
voted. 

There may he a better magazine for the 
Service Man somewhere but I haven't found 
it yet, 1 find the Operating Notes, Service 
Men's Department, Leaves from Note Hooks, 
Craftsman's Page, ami Information Hurra u 
packed full of useful information and help. 

Whcl! er an open antenna lead will cause 
oscillation in the KCA "4-t," I do not know, 
but it will in some sets and in some cases 
arid *or this reason the information was 
useful to some Service Man somewhere, 

Mr. Faulkner is right in objecting to the 
remark about "other Service Men." \Yc 
an* all licked occasionally — and sometimes 
by the simpler things. 

K wuo-(\ ft may he improved as a service 
magazine from my own point of view, but 
would others agree that my changes were 
improvements? Here's to a long life and 
a fat circulation to it in its present form. 

David IIoylk, 
Box fH, Coleman Al}>erta t Canada, 
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GENERAL MOTORS 7 -TUBE SUPERHETERODYNE CH ASSES 
SI A 60 CYCLES AND SIB 25 CYa.ES 

Receiver Models Little General 250, Stand ish 216, Tudor 217 and Continental 219 



These receivers are products ot (General Mo- 
tors Radio Corp.. Day ton. Ohio. Kxccpt for 
t he modifications (or 25- or 60-cyclc supply, 
the chasses are the same. The circuit and the 
mechanical arrangement are that of a 7-tulie 
superheterodyne midget set, incorporating a pen- 
tode output tube. 

The following characteristics are given for 
service reference. 

J*cntode bias resistor PB, green. 52.000 ohms; 
red, 2/10-meg. The voltage divider Vl>, red. 
25.000 ohms; brown. 15.000 ohms. In the 
following references, the IkkIv color is first, 
end color second, and spot color third. Resistor 
Kl. yellow- green -red 4.500 ohms; K2. red- 
green -orange 25,000 ohms; R3, yellow -black- 
orange 40.000 ohms: K4. brown-black yellow 
100.000 Ohms; K5, green black- yellow Vj-meg. ; 
R6. (in metal cover) 400 ohms. AH these units 
are of |/i-watt rating. 

Condenser Cl. 10 minf.: C2. 500 tmnf.; C3, 
.002-mf.; C4, .01-mf.: C5. 0. 1-0.1-mf.: C6, 
0.1-mf.; C7A, C7R (green bads). 0.25-mf.; 
C7C (brown). 0.1-mf.; <J7I) (terminal), 0.25- 
mf.; C7K (red). .006-mf.: C7F (green). 0.25- 
mf.; CKi (bine), .03-mf.; C7II (white-blue), 
.03-mf.: CS (electrolytic). 44 mf.: C9 (elec- 
trolytic). 8 inf.: condensers C7A to C7M. in- 
clusive, are included in the bypass condenser 
pack. 

Operating voltages are as follows: Filament 
potential. VI, V3, V4. 2.1 volts; V2, V.s. V6. 
2.15 volts; V7. 4.5 volts. Plate potential. VI, 
V3 t V4. 225 volts; V2, 75 volts: \ 5. 125 
volts: V6. 210 volts; V7. 300 volts. Control- 
grid potential, VI. 2 volts: V2, 0.0 volts; \ 3, 
Y4. 3.3 volts; V5. 15 volts; V6. 1.0 volt. 
Screen-grid potential, Vl. 85 volts: V3. 79 
volts; V4. 75 volts: V6. 200 volts. Cathode 
potential. \ 1. 7 volts; V2, 0.0 volts: V3. V4, 
5 volts; V5, 15 volts. I'late current. VI, V5, 
1.0 ma.; V3, 14 ma.: V4, 13 ma. ; Vo. 3.5 ma.; 
V7, 25 ma. (per plate). Line potential 110 
volts and volume control on full. 

On models 216. 217 and 219 a special an- 
tenna is installed in the cabinet and an antenna 
and ground terminal strip with three clips is 



located on the bottom of the speaker harTle 
I ward. If an outside antenna and ground are 
used, connect the antenna lead-in wire to (lie 
clip marked "A" and t lie ground wire to the 
clip marked "(',.'' The jumper wire provided 
should connect clips marked "d" and "X." If 
the local -reception antenna in the cabinet is 
used. Connect the special anicuna lead to the 
clip marked \. " The juniper should connect 
clips marked "i.V* and " X."' 

If the |M)wer line is to be used as an an- 
tenna, simply connect clips "A" and **X M by 
means of t lie jumper. If possible, connect a 
giound wire to the clip marked '"V,." The out- 
side antenna gives t lie liest results in all cases. 
However, there may be cases where the instal- 
lation of such an antenna is impractical. The 
sjiecial antenna will give Usi results in cases 
where the electrical wiring is inclosed in metal 
conduit; the |K>wvr line will give ljetter results 
in homes where the power lines arc not in- 
closed in metal conduit. 

If the line potential exceeds 120 volts, a 
standard limiting resistor must be connected in 
the line. Potentials aliove this value may cause 
the electrolytic condensers to break down. 

The pilot light, ■ Mazda No. 41 t 2*/* volts, 
is easily replaced by removing the entire socket 
assembly, straight up and backward. 

If the {winters on the window of the escutcheon 
plate do not correctly indicate the frequencies 
of the stations l>eing received, the dial may be 
rotated as desired by loosening the two set 
screws which hold the dial attd hub assembly 
to the tuning condenser shaft. To do this, it 
is necessary to remo\e the chassis from the 
cabinet. 

With the chassis removed from the cabinet, 
measure the distance from the chassis shelf to 
the indicating joints on the escutcheon plates 
(inside the cabinet). Loosen the selector set 
screws, ami tunc in a station of known fre- 
quency. I (old the condenser rotor stationary 
and turn the selector dial on the shaft until 
the distance from the liottom of the chassis (with 
the base plate in place) to the mark which in- 



dicates the frequency of thai station is 1/lO-in. 
less than the distance measured to the indi- 
cating points on the escutcheon plate. (This is 
(o allow for the angle at which the dial ordi- 
narily is viewed.) 

The tirst-detector VI is a screen.grid tnlx? : 
the seco ml -detector V5 is a '27. Variable- mu 
tubes V3, \ 4 arc used only in the I.F. circuits. 

Fixed tone correction in the pentode output 
ciicuit is obtained by means of condenser 
C7! : : adjustable tone control, by bypassing still 
more of the high frequency output, is obtained 
by means of rixed condenser C7G and the 
variable iesistor in scries with it. 

Ten resonant circuits, finely adjustable by 
trimmers, result in exceptional selectivity and 
sensitivity in this chassis design. 

The chassis may be removed by taking out 
six wood screws (diagonally through the batTle 
board and into the sides of the cabinet). 1 he 
entire speaker and chassis assembly can then 
be removed by lifting the battle hoard. 

In this model receiver there are three tuning 
condensers ganged for single dial operation. The 
trimmers in shunt to each of these condensers 
are not indicated in the schematic circuit. The 
oscillator frequency is transferred to the grid 
circuit of the first -detector VI by means of a 
small pickup coil which constitutes part of the 
oscillator inductance L3. This alternating volt- 
age is applied to the detector grid circuit as a 
rise and fall of the cathode potential, — since this 
coil, through condenser C.S. is in shunt to cath. 
ode bias resistor Kl. Obviously, if insulating 
condenser C5 should short, bias resistor Kl 
would 1* shorted out of the circuit. 

The intermediate frequency to which this 
]K)rtion of the circuit is to l>e adjusted is 
175 kc. In some receivers using I.F. trans- 
formers of the tuned- plate tuned-grid type, such 
units as IFl. I F2. and 1F3. it is customary to 
"flat top"' the inning; in this set. however, the 
I.F. circuits are resonated at the "peak.'* 

The volume control is common to two cir- 
cuits, the antenna, and the cathode circuits of 
I.F. amplifiers V3 and V*4. 




Schematic circuit of the Genera? Motors receiver most commonly referred to as the l ittle General: the same chassis, hwever, is used in a number 
of other models, as indicated at the head of this Data Sheet. ?>ecrcasit*p the effective resistance across the primary of the input R.F. transformer 
by moving the contact arm toward the antenna, results in an increase of the resistance m the cathode circuits of VI and I'4, thus increasing the 

coutrol-ftrid bias of these tubes. 



412 



RADIO-CRAFT 



January, 1932 



Radio Service Data Sheet 



DELGO 32- VOLT RADIO RECEIVER CHASSES 



Models RB-3 Console, RC-3 Jr. Console and RA-3 Compact 



These three cabinet mnflcl receivers, designed 
for farm districts powered by 32- volt supply 
systems, are manufactured hy the I >elco Appli- 
ance Corp.. Rochester, X, V.. and employ the 
same chassis, the schematic circuit of which is 
shown Ijelow. The 32-volt or "farm lighting" 
IKiwer line supplies only the filament potential, 
as shown: the plate |>otentials must he ohtaiued 
from a block of "I!" batteries or from a Delco 
1'ower Unit. 

l»efore connecting the power unit, turn the 
power switch to the "olT" jK>sition. The power 
switch is incorporated in the volume control 
and is turned off hy turning the left-hand knob 
to the left or in a counter-clockwise direction 
as far as it will go. Connect the power unit 
to the chassis hy means of the J-!cad cable 
according to the following color code: red. "Hits 
135 W" connection on the Delco ]»ower unit: 
maroon, "Plus 67.5 V." tap; black, the nega- 
tive lead. The "A" lead on the receiver chassis 
is plugged into the 3 2- volt i>ower line; reversing 
the position of the plug in some instances may 
improve reception a little. 

As indicated in the diagram, this 32-volt 
chassis employs four type \t6 or 2- volt screen - 
grid tubes and two type *38 or 2- volt pentodes; 
these '38's are connected in parallel. — plate-to- 
plate, grid-to-grid, etc. 

In shunt with each of the tuning condensers 
in the gang is a trimmer. The nuts of these 
small condensers are accessthle for ad just me tit 
through four holes in the top of the condenser 
shield. A hakelitc atigning tool must l*e used, 
in order to prevent injury to the inductances 
within their respective shield cans. The fre- 
quency at which it is recommended that this 
chassis be aligned is 1400 kc. Adjust the vol- 
ume by means of the volume control until the 
station signals can l« heard faintly but clearly. 

If the pointers on the dial window do not 
correctly indicate the frequency of the stations, 
the dial may be rotated to the correct position. 
To do this, it will be necessary to remove the 
chassis from the cabinet. 

After the chassis is removed from the cabinet, 
measure the vertical distance from the bottom 
of the eabinet to the indicating points on the 
dial wittdow (inside the cabinet). Time in a 
station of known frequency and loosen the two 
square-head set screws which hold the dial and 
hub assembly to the tuning condenser shaft, 
Hold the condenser rotor stationary and turn 



the selector dial on the condenser shaft until 
the frequency shown on ihe selector dial ot 
that particular station is the same vertical 
distance from the bottom of the chassis as that 
previously measured from the Imttoni of the 
cabinet to the indicating points on the dial 
window inside the eabinet. 

Lock the selector dial assembly on the shaft 
by tightening the two square-head screws and 
reassemble the chassis in the cabinet. 

The dial light i> rated at 6 volts and has a 
standard Mash -light base. It can Ik* removed 
or replaced easily by lifting the dial light, 
socket ami bracket assembly up and off the 
dial light mounting bracket. 

A good ground connection is necessary for 
best operation. I'sc an approved ground clamp 
to make a connection to a cold water pipe or 
a six- foot iron rod driven into moist ground. 
The antenna may lie 100 to 15(1 feet long. 

The knob at the left of the station selector 
dial window operates the combination volume 
control and otY-on switch. The toggle switch 
located on the left-hand side of the cabinet is 
the local -distance switch shown in the schem- 
atic circuit as SW.l. The large knob at the 
right is the tuning control and the central one 
is the tone selector, 

Xote that when the local -distance switch is 
in the up or ''distance" position, the receiver 
is adjusted for maximum sensitivity. However, 
when the switch is in the down or *'local" posi- 
tion battery power is conserved, as descried 
below. In this position the volume on distant 
stations is very greatly reduced, and satisfactory 
reception is possible only from local stations. 
Incidentally, this provides Utter control of vol- 
ume on local stations and. as will l>e ob.-cr\ed 
by reference to the schematic circuit, there is 
conservation of the battery current. 

Tul>es for these 32-volt receiver* are available 
from the Delco company, and are somewhat 
sjiecial in their characteristics, although, in lieu 
of these, the more standard types may Tie used; 
they carry the designations 1 1-236 for the screen- 
grid type, and F>-238 for the pentode. 

As will Ik* evident by reference to the schem- 
atic circuit, the problem of operating on a 32* 
volt supply necessitates the use of a receiver 
design entirely different from other types. To 
meet this situation adequately it has l»een con- 
sidered advisable, in the design of the Delco 
32- volt radio set, to limit the line current de- 



mand* to supplying only the filament current 
required by a number of heater- or cathodc-t} pe 
tubes, the '36's and '38's shown iti the schem- 
atic circuit. This system of connection elimi- 
nates the need for heavy filter chokes in the 
"A" circuit. 

Then- then remains the matter of supplying 
"K" and "C" jiotentials to the circuit. The 
most satisfactory solution to this problem, it 
was dec ii lei I. would Ik* the use of "IS* 1 batteries 
to supply "I!" current; and the principle of 
voltage drop across a resistor in series with 
the "It" supply to furnish the required "C" 
potential. Of course, this voltage is subtracted 
from the total "U" voltage available, and the 
remainder constitutes the voltage which will l»e 
available for use at the plates of the tubes. 

The "C" potential for tulics KFl, KK2 and 
KI'M is the drop across a fixed 250 ohm resistor 
and that portion of a variable 45.000 ohm 
resistor which may be in the circuit at the 
time; variation of this value constitutes the 
only volume control in this receiver, -except 
for the change which is effected when switch 
SWl is o)»eratcd. or the tone control is adjusted. 

The detector is of the f date- rectification or 
jKiwer type, the high negative bias required for 
this form of circuit operation living obtained 
a> the drop across a 25,^00 ohm resistor in 
the screcn-grid detector cathode lead. l?ia*. 
for the pentode tn1»es is obtained from a 750 
ohm cathode resistor. The power output cir- 
cuit is not push-pull but is parallel, as pre- 
viously staiec]. 

The screen -grids of the pentodes arc iso- 
lated from the plates, as far as A.C. is con- 
cerned, by means of an iron-core choke coil 
and 1. nif. fixed condenser in the high voltage 
lead common to Imth. as shown in the schematic 
circuit. The output of the pentodes is trans- 
former-coupled to the dynamic reproducer voice 
coil by means of the usual output-type audio 
transformer; the field coil of which is connected 
directly across the 32- volt supply. 

To improve the timing characteristics, small 
colliding condensers are connected to the high 
IKitential ends of the R.F. tuning coils, 

A line- filter, consisting of two, 0,1-mf. fixed 
condensers connected in series and the center- 
tap grounded, is connected across the 32-volt 
I>ower line. Its use prevents surges from 
affecting the ope ration of the set. 
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Schematic circuit of the Delco 32-J'ott Receivers, yiodcls Console. KC l Jr. Console, ami RJ>T> Compact. The detector is resist mcc-ca pacity 

coupled to the po:ver output tubes through a fixed condenser of ,01-w/. It is always well to check condensers in this position, for leakage; occa- 
sionally, an open circuit may dt',elop. and the vsual tests should lw applied where such a condition is suspected. 
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HOW TO BUILD A 

Portable 
Recorder 

By GliORGE J. SALIBA, S. B. 




THE successful commercial applica- 
tion of any new art is always n meas- 
ure of its merit. It instantly sepa- 
rates the new ;nt from the toy stage 
and graduates it into the has in ess stage. 
The period of t inn si Hon is ustuilly a long 
hard- fought battle but ultimate success is 
always achieved if the new art is properly 
exploited. When radio broadcasting was 
introduced to the public, it was scoffed at 
by the hard-headed business man who could 
not see where the studio could be made to 
pay enough to justify its existence, but as 
we all know, broadcasting through proper 
exploitation has today become our most 
powerful and effective advertising medium. 
While recording cannot be compared to 
radio, it has gone through the same transit- 
ory period. Starting in the home as a novel 
means of entertainment, it has forged ahead 
until today, in spite of a universal business 
depression, it is proving a good money- 
maker, 

A branch of instantaneous recording which 
is now enjoying phenomenal success is the 
portable end. While this branch has been 
exploited only in the past few months, it 
has had such success as to merit the state- 
ment that it will be one of the most lucrative 
branches of recording in the future. 




Fig. B 

Interior vine of the amplifier eabinet of the 
portable sound rceorder. 



Fitf. A 

Left, three-stage audio amplifier and indicating 
and eontrol units; right, pickup, turntable and 
volume iciel indicator. 



Uses of the Portable Unit 

The uses to which a well-built portable 
apparatus can be put are many, ami it is 
the purpose of this article to point out the 
many new applications and to describe also 
a complete recording unit. 

One of the most common uses of the 
portable recording machine is to take it 
into the home to record the voices of the 
different members of the family and to 
form a voice album similar* to the picture 
album. If the family has young ones, then 
periodic visits can be made so that the 
voices of the children at different stages 
of their growth ;ire preserved. Some might 
argue that the studio can easily render this 
service, but it must not be forgotten that 
the photographer who takes his photographs 
in the home has always been successful and 
always will be, so why can't the professional 
recordist do the same thing! - Individuals 
are much more at ease in their own homes 
with familiar surroundings than in the 
studio, and this in itself is a tremendous 
{Continued on pave 430) 
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POWER 
AMPLIFIERS 



Hi: 'fig 



L---__ 



/ i ] 



PLATE CURRENT- 



4/ 



POWER 
OUTPUT 



AMAZING AMPLIFICATION 

POWER output six times greater! 
These few words portray the start- 
ling results which may he obtained by 
connecting standard tubes in "push- 
push' 1 and biasing the grid circuit to 
plate-current cutoff as described by 
Mr. Nason. 

Within a few months, many custom- 
built circuits will include the push- 
push amplifier. 



TIIKUK art* twit accepted met hods fop 
obtaining a large muliti frequency 
power output with low voltages. 
The first involves the use of several 
tiiU'S in parallel. I'ndcr these conditions 
tin* power output obtained is that of a 
single tube, multiplied liy the number of 
tubes employed in the parallel arrangement- - 
within eertain liinits governed b\ special 
considerations of a highly teehnieal char- 
acter. 

The second is termed the "push-pull am- 
plifier" method due to the fact that the cir- 
cuit arrangements ;irc such that both tubes 
are in action lit all times, but with their 
grid excitation **in phase opposition"; that 
is, the plate-circuit signal voltages are addi- 
tive for cur rents of the same frequency as 
the input signal, but in phase opposition 
for even ha nuonics generated in the indi- 
vidual tube circuits. 

This fact results in a power output for 
two tubes in the push-pull connection of 
about 2A times that obtained with a single 
tube because of the faet that the tubes may 
be driven over a portion of the character- 
istic curve having a marked departure from 
the linear before the distortion incurred be- 
comes objectionable. Most receivers of high 
fidelity employ push-pull output circuits. 

Amplifier Classification 

The usual audio frequency amplifiers are 
termed Class "A". These amplifiers nre so 
biased as to operate over a substantially 
linear portion of their characteristic curves 
and in such a manner that the output wave 
form is substantially that of the input. Kig. 
I shows the grid voltage — plate current 
curve for a Class "A" amplifier. 

It will be noted that the tuhe is given nn 
in it hi bins such that tht sin no! varies the 



By G. H. W. NASON 

tfrhf volt aye nf unit a point nearly niUfcctnj 
of the linear portion of the characteristic. 
The interests of high quality demand that 
the signal be limited in such a manner that 
the grid is not driven positive during the 
positive signal peaks and that operation is 
limited to the linear portion of the curve. 

In the case of push-pull amplifier opera- 
tion, it is permissible that the input signal 
drive the tube slightly laijond the linear 
range, as the second-harmonic distortion 
thus incurred cancels out in the plate cir- 
cuit of the push-pull stage. In designing 
push-pull amplifiers, the load impedance is 
chosen for the minimum third-harmonic dis- 
tortion inasmuch as the second-harmonic 
components will cancel out. 

Class "15" amplifiers operate in the man- 
lier shown in Kig. 2. The ope rat inn hius is 
so chosen that with no input signal the plate 
current is reduced to zero. The bias required 
to achieve this end is obtained under certain 
conditions by dividing the operating plate 
voltage by the amplification factor of the 
tube. Due to the fact that the plate cur- 
rent has already been reriueed to zero, it 
is obvious that the tube will be inoperative 
daring those pint ions of the signal wave 
drbing the grid still further negative. It 
is also readily seen that the output wave 
form will represent only the positive half* 



cycles nf the input signal, 
demonstrated in the figure. 



This fact is 




Fig. 3 

.1 "push-pit po:ccr amplifier. 
m» to tibtain the tvbe's urui 
current eut-o'f. 



Wvidc Vp by 
bias tor plate 



The Push'Push Amplifier 

Some years ago, in a scries of articles mi 
the theory of low frequency amplifiers, the 
writer made note of an amplifier especially 
designed for operation at low plate voltages 
but with a relatively high power capability. 
This was the "Push- Push" ?i rraiigcment as 
originally developed by Alexaiidcrsou of the 
lleneral Kleetric Company. 

In ;i recent issue of the Proceedings of 
the I. U.K., I.. K. l>arton gives data on the 
calculation of the power output obtainable 
with existing tubes under these conditions 
of operation. The "push-push" amplifier em* 
{('ontinnetl on p*ttjf b*JT) 
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Alternate operation of two tubes connected for performance as a "Class B" potver amplifier is 
indicated in this or a ph. The schematic circuit is /"if/, Xotc that operation is around zero 

arid potent utt. 



416 



RADIO-CRAFT 



January, 1932 



A Superhet 

Booster Stage 

A Description of a De\ ice That Converts a T. R. F. 
Receiver to a Superhet. 



B\ HENRY Q McCARTY 



SOMETHING u bit "different*' in 
instrument design, is the device which 
t he writer designed and built out of 
odds and ends, some time* ago. 'I "hi* 
instrument, a front view of which \a shown 
in Fig. A* is a booster unit operating on 
the superheterodyne principle: the completed 
device may be placed alongside (and con- 
nected to) the regular broadcast receiver, 
and serves to heterodyne all incoming broad- 



east signals to t he lowest (intermediate) 
frequency to which the broadcast set can 
be adjusted (the writer uses a Majestic 
Model !»!, which will tune down to 54A ke.). 
This action will be clearly understood by 
reference to the schematic circuit, Fig. 1. 

In the localities in winch the writer has 
lived, it gave ten ke. separation on local 
stations, — something that the best of factory- 
built "supers" would not do at the high- 





TO ANT * 
POST ON SET 



BP2 



TO GND. 
POST ON SET 



8+ 180V. 



Fi* 1 

Circuit diagram of the McCorty boost*-*, winch is contacted between the ante una and the broadcast 
receiver* An incoming signal is heterodyned by means of an oscillator to some frequency in the 
broadcast band, and then amplified by the broadcast receiver. 




Fits. A 

A front viczv of the McCariy booster* 

frequency end of the dial. While living in 
San Diego. California, verified reception of 
a 1000-watt station in Syracuse, N. Y., was 
obtained, while a I (KHMra ft station* on the 
some channel, about 100 miles rrtroy, teat 
ffoiua full blast! On the broadcast receiver, 
the channel was a hopeless heterodyne. The 
local station (in Pasadena) was perhaps two 
or three kc. off its iWO ke, channel, and 
was later removed from the ether by the 
Radio Commission, but this incident illus- 
trates the exceptional selectivity of the 
booster. 

Construction Details 

The oscillator coil \:i is wound on a two- 
inch form, as shown in Fig. U, The plate 
and grid coils consist of &i turns each of 
No. 28 D.S.C wire. The pick-up coil is t> 
turns of No. 28 D.S.C 

Variable condenser CM in series with C2 
prevents accidentally shorting the JH) volts 
{Continued on page 4Uf>) 
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A Modern All -Wave 
"SUPER" 



Fi«. A 

Front VtCtV of the 
Lincoln AH - Wave 
Superheterodyne. 



A Description of a Modem Superheterodyne 



By 

W. H. HOLLISTER* 



IN the new Lincoln Model Delaixe SW-tt 
A II- Wave Receiver, a front view of 
which is show in Fig. A, we find the 
latest "last word" in short-wave radio 
receiver design. 

The pentode tube ordinarily is incorpor- 
ated as a means of obtaining high power out- 
put and, due to its rising characteristic, or- 
dinarily requires some form of high fre- 
quency compensation in the audio output 
circuit; however, the power output of the 
model SW-.T2 is so great that no advantage 
was to be obtained by the use of pentode 
tubes, and the use of type *+5 power tubes 
hi push-pull made it unnecessary to include 
in the output circuit any form of frequency 
compensation. 

The Receiver 
Perhaps the greatest single factor in the 
high power output of this chassis is the 
use of four stages of high-gain screen-grid 
amplification; these screen-grid tubes an* VI, 
Yn\ Y4t V5, and V« in the schematic cir- 
cuit, Fig. L Kach intermediate frequency 
transt'ormer is shielded, as indicated by the 
dotted lines. Within each shield can are thts 
LF. transformers and the primary tuning 
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condenser, one above the other. There are 
five of these tunable transformers and after 
they have been adjusted for maximum signal 
strength from a local station, are to he re- 
balanced for greatest volume from the weak- 
est station which can be picked up. 

The Model SW-.T2 receiver has been de- 
signed for 10 kc. selectivity when all of the 
circuits are correctly aligned. 

The simplicity of control which has been 
achieved in this receiver design is best ap- 
preciated by reference to Fig. A. The CCD- 
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tral control on the small front panel, of 
course, is the tuning knob which operates 
the two-gang bathtub-type variable con- 
denser. The knob to the right of the tuning 
control operates a combination volume con- 
trol resistor and otY-nn power switch; the 
one at the immediate left varies a trimmer 
condenser. At the extreme left is another 
and ornamental knob which controls the 
band-selector switch; and at the extreme 
right, a low-high switch which prevents over- 
(Cont tuned on paje 411) 
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Fig. 1 

Circuit diagram of the Lincoln Deluxe SW 32 All-Wove Receive,. This receiver utilises a tapped coil arrangement to facilitate wave length changes, 

obviating the necessity of using plug-in coils. All values are marked on the diagram. 
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ERVICE 

ELLING 

All-Wave 

SUPERS 

(Part II) 



By McMURDO SILVKR 



IN" the December, UKl\ issue of H.\ntii-(*HAfrT was discussed the 
new problem which faces the modern Service Mini, — that of 
servicing *'all-wave" receivers, particularly those wliit-h employ 
the superheterodyne circuit. At the same time, the extremely 
important matter of keeping tin* receiver sttlcl was analyzed and 
shown to lie the Service Mini's responsibility. The schematic circuit 
of a typical set was illustrated as Fig. 1; it is pictured in Fig. C. 
We now continue the discussion 

In the first place, u good short-wave receiver can not be timed 
by the hit or miss method ;<s may he done wit It a broadcast band 
set, for between in and *JtM) meters lie about twenty-eight times 
the number of channels that lie in the broadcast band and only 
a few of then i arc occupied hy short-wave stations. The first 
thing, therefore, that the Sen ice .Man needs is a log with time 
schedule of both the domestic and foreign short-wave stations shown 
in Fig. 2, mid a tuning chart for the set itself, indicated in 
Fig. M. With these in hand, he approaches tlie receiver, makes 
certain it Is operating propcrh on the liroadcast hand, throws the 
selector switch into the short-wave position, nod attempts to tune 
in a signal. In order to do this, lie first selects a station which 
he knows is operating, looks on the chart accompanying the re- 
ceiver to find out ;it what position on the short-wave dial this 
station should come in, sets tla* broadcast band tuning dial some- 
where on a clear channel between (inn ;ind 700 kc, turns his \nhime 
control up, and "fishes** nlumt the setting of the short-wave dial 
at which tin- station should be received. At first, he probably 
"fishes" hurriedly, bat possibly hearing nothing, he sits down to 
a very careful tuning throughout a range of five degrees above 
and below the point on the short-wa\r dial at which the station is 
to be hearth if it is operating, the chances arc that nine times out 
of ten he will hear it, or failing to hear it, he will bunt for another 
station on some other wavelength, As soon as la* has tuned in 
a station, he turns the volume down and adjusts the short-wave 
trimmer between the two tuning dials until tin- signal is loudest. 
This done, he brings out his ever-t rusty screw driver mid, going 
behind the receiver panel, finds ;i small compression type mica 
condenser directly above the trimmer. ('a in the diagram. He then 
carefully adjusts this condenser, turning it in as far as possible 
without allowing its adjustment to cause any appreciable change in 
the setting of the trimmer on the front panel. In other words, it 
is his aim to increase the capacity of C;i as much as possible without 
allowing it to react upon the setting of the short-wave trimmer (V, 
on the front panel. This done, the adjustment of the receiver is 
completed, ami it is now only necessary to pay very careful atten- 
tion to the timing chart accompanying the receiver and to his log 
of short-wave stations, to make sure that the ones he hunts for an* 
operating at that time. Some of them, of course, will he received 
with rather poor tone quality and be will have to explain to the 
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customer that this is to be expected at certain times on some sta- 
tions* but in general he will have no diffieiitty in tuning in a 
number of verv satisfaetory short-wave programs, in nil probahilitv 
including one or two foreign ones. 

After doing this, the Sen lee Man then takes the customer very 
carefully through the entire routine of tuning the short-wave portion 
of the set, making the customer, himself, perform each operation 
in order that he may thoroughly familia ri/.e himself with the 
method of timing the short-wave end id* the receiver, ami with the 
facts that it requires careful attention, a log of stations, a tuning 
chart, and a knowledge of whether or not the station sought is 
actually on the air at the time (for there arc not so many short- 
wave stations on the air at all times of the day and night that they 
can be logged with the same ease as can the regular broadcast 
stations). 

Having done all this, the Service Man points mil that on some 
stations that are somewhat difficult to tunc in directly with the 
short-wave tuning dial, a helpful vernier effect can be obtained 
hy using the main, or broadcast band tuning dial as a short-wave 
vernier, this tending? to shift the short-wave l.F. frequence in 
much smaller steps per dial division than the short-wave dial 
directly shifts the timing frequency of the short-wave oscillator. 
Whether or not this vernier action of the broadcast tuning dial 
can be Used is dependent of course upon whether or not there are 
several clear broadcast channels near the set ling that is used for 
the broadcast baud dials in short-wave recent inn, 

Because of the extreme sensitivity of the receiver, local broadcast 
stations may In* puked up without any antenna whatsoever ami 
under favorable winter conditions, possibly even one or two distant 
ones, so that it is possible that there may not be a sufficient range 
of clear channels to allow the use of the broadcast band dial as a 
short-wave vernier. This, however, is improbable, for the receiver 
is very thoroughly shielded and only rarely will it he possible 
to pick up more than one or two broadcast stations without an 
antenna, although, because of its sensitivity, three or four feet 
of wire as an antenna will generally give extremely satisfactory 
results. 

Incidentally, it is important for the short-wave portion of the 
receiver to lie logged in order that the setting of the broadcast 
band dial always be the same whenever the receiver is being 
operated. 

As the well-equipped Service Man will have provided himself 
with manufacturers' service bulletins covering receivers which he 
is called upon to service, there is little point in reviewing in 
general the procedure which will be necessary for each particular 
set. Nevertheless, to lay stress upon certain more important 
general aspects which arc not often sufficiently forcibly stressed in 
manufacturers' service bulletins themselves should not be amiss. 
(Con fumed on page 120) 
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RADIO-CRAFT KINKS 

Practical hints from experimenters* private laboratories. 



TUNING IN SHORT WAVES 
By John C. Heberger 

IK out* lias i modern broadcast receiver 
equipped with a power amplifier tube 
and a short-wave set with at least one stage 
of audio amplification, foreign short-wave 
broadcast stations can be timed in on the 
loud-speaker of the broadcast receiver if 
the two receivers are connected together 
according to the simple diagram shown in 
Fig. 1. 

The writer tunes in daily, by means of 
this combination, the afternoon programs 
from G5SW at Chelmsford, England, with 
volume and quality equal to a local sta- 
tion. Three stages of amplification arc 
none too many because the level of back- 
ground noise is usually very low on the 
short waves. Howling caused by mechani- 
cal feed-back from the speaker may be 
avoided by using a longer speaker cord or, 
if necessary, placing the speaker in an* 
other room. 

liefer ring to Fig. 1, the lamp cord M A" 
joining the two receivers ran be of any 
icngth, and if the sets are located in dif- 
ferent rooms the phones "B,"' which are 
left connected all the time, can be used to 
find the station before putting it on the 
speaker. 

The switch S\V is placed inside the 
cabinet of the broadcast receiver in any 
convenient position. One side of t lie switch 
connects the output of the short-wave set 
to the input of the audio amplifier of the 
broadcast set; the other sick is used for 
normal operation of the broadcast receiver. 
Care should be taken in connecting the leads 
to the switch so that the connections to the 
transformer are not reversed when recon- 
nected to the detector of the broadcast 
receiver through the switch. 



OUTPUT TUBE OFS.W SET B.C.SET A.F.T. 

T 



$3 
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TO DET.OF 
B.C. RECEIVER. 



Ffe. 1 

Short or broadcast waves on the L* S. by 
switching the S. H\ set to the A.F. of the 
B. C. set. 



A HINT TO SHORT-WAVE FANS 
By Wayne Starch 

MAVY short-wave fans, like myself, may 
have short-wave sets which tune up 
to about 150 meters. Probably, at times, 
they wished that they could tune a little 
higiier in order that they might receive 
broadcasts when the short-wave stations 



are not on the air. In my case, it hap- 
pened that 1 wanted a friend of mine to 
hear the dynamic speaker that I was using, 
but was una bit' to do so in view of the 
lack of short-wave stations at the time. I 
decided then and there to fix up my receiver 
so that I would be able to tune in a few 
of the higher wave broadcast stations. 

Instead of winding a new U.K. coil, I 
obtained an old one from inV junk box 
(most radio experimenters have junk boxes) 
and used its secondary as the secondary of 
a new plug-in coil, and the primary as the 
tickler. This idea is shown in Fig! 2. I found 
it necessary to reverse the tickler connec- 
tions on the new coil in order that regenera- 
tion might be secured. 'Hie antenna was 
connected to the P terminal of the tickler 
rather I ban the antenna coil as shown. 

The type of plug-in system to use depends 
on the type that the short-wave receiver 
uses, and obviously should be made so as 
to tit. 



,i w pvug-in con. 




Fig. 2 

At A, a standard short-ivai'c connection. At 
B, circuit changes for longer wave reception. 

With the size tuning condensers as shown 
and using a standard K.F. coil, t lie range 
of the set was extended up to .*H5 meters. 



A SOLDERING IRON HOLDER 

By Louis Rick 

THOSE of us who have used soldering 
irons for a few hours at a time know 
that it requires frequent manipulation of 
the line plug in order to keep the iron at a 
constant working temperature. The simple 
arrangement depicted in Fig. .'J has been in 
use by myself for some time, and I have 
found it very satisfactory. 

The idea is merely to connect a 60-watt 
lamp in series with the soldering iron. When 
the iron is removed from its holder, the con- 
tact K closes, short-circuiting the lamp; the 
full line voltage is then applied to the iron. 
When not in use the iron is placed on its 
holder, which opens the contact and con- 
nects the lamp in series with the iron; re- 
hieing the voltage applied to the iron. With 
the usual amount of use, the iron is thus 
kept at a constant temperature. 

At A is shown a schematic diagram of the 
circuit. The entire arrangement may be 
boused in a box illustrated in 15. Fig. 3, 
and then mounted in any convenient loca- 
tion. 



HOOK FOR SOLDERING IRON 

SPRING BAKELITE 
BRASS ^ 




Fid. 3 

A novel soldering iron holder. At A, its electri- 
cal circuit; and B, the mechanical arrangement. 



OPTIONAL DETECTOR CIRCUITS 
By John C. Simorsin 

FOR those experimenters who are still in 
doubt as to the relative merits of the 
"power 4 ' and **g ri< ^^' a ^" methods of detec- 
tion, the following scheme should enable 
them to prove to themselves which is best 
for their particular receiver. 

The general idea is depicted in Fig. 4. 
While the scheme is not new, nevertheless 
it affords an rasy way to instantly switch 
from one type of detection to another. It 
consists of the ordinary detector circuit 
so connected with a double pole double 
throw switch, that when it is thrown to 
one side the grid leak and condenser are 
short-circuited ami a negative bias is placed 
on the grid. When the switch is thrown 
to the other side, a positive bias of four 
vol Is is placed on the grid through the grid 
leak and condenser. By properly selecting 
the point K. the positive bias may be ad- 
justed to any desired value. 

The resistors IM and Wl should be cal- 
culated from Ohm's Law for any plate 
voltage desired. The values shown arc for 
a plate voltage of 14-0 volts. With Si thrown 
to the right, a grid bias of 8 volts is ob- 
tained; when thrown to the left, the posi- 
tive grid bias is 4 volts. 




Fig. 4 

A simple circuit for the experimenter . either 
grid or plate rectification is available. 



420 



RADIO-CRAFT 



January, 1932 



The 



RADIO CRAFTSMAN'S 

The Bulletin Board for Our Experimental Readers J^cl^C 



nx on thk portable: 

t'j<fitot\ Uaiho-Cr.ut: 

Vs per your invitation to let you know 
what results I obtained from the hook-tip 
of tin* Pentode Portable described in the 
August issue of H aiiio-Crati', ! Iu*rt*witli 
enclose H.st of reception received on the first 
two eveninjrs after building same. 



I used mi old I lamina rlund S.I..K. .IMKK5- 
inf. eoiulenser with the lien-Win tuner, and 
I note tint the eiirton containing this timer 
as n'eejved from the matntf;ietiirer reads 
*'t',se with ,<MM>5-mf, condenser" whereas in- 
st met ions in the hook-up say use ;i ,<KMW.>- 
nif. midget. However, I .should he jrlad 
to have i\ diagram showing how to add a 



$5.00 FOR BEST RADIO WRINKLE 

RADIO set builders ;md experimenters often come aeross new radio wrinkles 
which may he henelieial to other set hnihters, experimenters, or Scr\ ice Men. 
Kaiuo-Crafi' will pay Si>.0^» each month to tin* person submitting the best 
Radio Wrinkle connected with radio construction or experimentation, 

Hcjrntar space rates will be paid for published Wrinkles that lire not prize 
winners . All cheeks will bo mailed upon publication, 

Tlie judges will be the editors of It aimo-Craw, and their decisions are final. 
Caused manuscripts cannot bo returned. 

Please pay strict attention to the following simple rules: 

Write, or preferably type, an one side of the sheet, tin* best Wrinkle con- 
nected with radio set construction or radio experiments that you know of. Make 
simple illustrations to show tin* idea. You can semi in as many Wrinkles as you 
please. Kverybody is eligible except the employees of It aiuo-Craft or their 
families. This contest closes on the 15th of every month, by which time all the 
Wrinkles must be reeeived for the next month. 

Send all contributions to liadio Wrinkles Kditor, e/o H miio-Ch \rr. !>K Mark 
Place, New York (it v. 



serccn-jrrid amplifier and another audio 
stajrc to this. The set is to he for 2-volt 
tubes. 

Although I have been tinkering with 
building small sets for home use since 
I don*t know much about theory, nor cal- 
culating values in ohms, microfarads, etc., 
also have been rending Hadio Nkws and 
Uajuo-Chaft almost since their inception ami 
the name of "Uernshuck" is a household one 
with me as far as radio is concerned. 

For your further information, this place 
is a small town on the prairies *J,0<>7 miles 
west of Mi tut real and HIS miles east of 
Vancouver, also about *2iW) miles straight 
north of Orcnt Falls, Montana. There are 
no electric facilities hen- so that all radios 
arc battery operated in this district. 

<•. M. MeOriRK, 

liox 12, Jemlio \'ulhtf 9 J/ta, t Citmnfti, 

(The enormous amount of correspondence 
that tins department has received concern- 
ing the Portable Pentode receivers is a clear 
indication of the interest shown in portable 
apparatus. Some people labor under the 
delusion that in order to receive distance, 
it is necessary that larjrc and elaborate re- 
ceivers be employed, it is for the benefit 
of these pessimists that K mho-Craft putn 
lishes in this forum a list of the stations 
received by Mr. McOuire on his K aoio-Cr aft 
I'ttrhthlr /V#/ff>oV rrreix'er. Edit nr.) 
(CnHtiiiHrtl on. fxufe 140) 



SERVICE SELLING "SUPERS" 



(Cunt inapt? from paye -Ufi) 



Servicing the Receiver 

Considering the servicing of the VH\ SW receiver, for instance, 
the procedure for the broadcast portion of the receiver will be 
fione about in the ordinary manner- that is, a test for the tubes 
and voltages in the receiver, a continuity test, the major portion 
of which would be obtained by the use of a set analyzer and tube 
tester, and the alignment procedure, In alijrninjr a superhetero- 
dyne, it must be borne in mind that only by following one definite 
procedure will satisfactory results be obtained. This procedure 
involves, first, the alignment of the I. l*\ amplifier and, secondly,, 
the alignment of the H. I*. amplifier, first detector, anil oscillator 
circuits. Other than to state that this is done in the conventional 
manner as described in many service bulletins with the aid of a 
small oscillator operating both in the broadcast band ami the I. I'*, 
frequency, little need be said except in the specific matter of 
low-frequency oscillator alignment. 

All Silver-Marshall service bulletins cover this process in a 
manner materially simpler and differing appreciably from that 
Specified in most service bulletins. This method involves the align- 



ment of the oscillnlor at the hijrh frequency, or 1400 kc. point in 
the customary maimer, but tails for the temporary substitution of 
an external condenser unit in place of the oscillator tuninp section 
for WM1 kc, or low-frequency alignment. This method lias been 
covered in numerous articles by the writer, appearing in different 
radio publications in the past, and is specifically covered hv Silver- 
Marshall service bulletins which arc available, upon request, to all 
Service Men. 

The matter of servicing the short-wave portion of such a receiver 
as the 720" is something that cannot be handled with ordinary 
test oscillators since they will not cover the frequency ranjre in- 
volved, ami it can therefore only ho done at the present time hy 
actual car tests upon short-wave signals. However, if the broad- 
cast band portion of the receiver is in satisfactory operating condi- 
tion, there is little that can jro wronjr with the short-wave portion 
which cannot be located either by continuity tests or tests of fixed 
condensers by tin* customary charge and discharge method. 
{dm tin tied tm fnuft> 142) 
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"This is the first time I have ever written to a radio 

company regarding the marvelous performance of a 

radio receiver. Words cannot express the thrill I get 

when I operate my 726 $W. It is the greatest short 

wave receiver I have ever tried, and believe me, I have tried most of them. 
"Only had the set ten days and have logged England, Holland, 

Rome, South American Stations, Cuba, and most of the Short Wave 

American Broadcast stations. 

"Outside of the foreign stations I get a kick out of listening to Ship to 

Shore telephone messages, airport to airport, and plane to ground. Also 

most of the Police stations in the U. S. and Canada. 

"The set is unbelievably sharp in tuning yet the tone is great." 

Yours very truly, 
BANK'S RADIO COMPANY 
1247 South Kedvale Avenue 
Chicago, Illinois 

This is just one of hundreds of letters Silver-Marshall has received from 
enthusiastic owners of the 726 SW. 

Tubes required: 2— '24s, 3— 27s, 3— '51s, 2— '47s, 1— '80. 

726 SW All-Wave Superheterodyne, complete, as described above, 
wired, tested, licensed, including S-M 855 electro-dymanic speaker unit. 
Siie 20 ! A" long, 1 2" deep, W high. To be used on 1 1 0-1 20 volt, - 
50-60 cycle AC power. Price $1 39.50 List. 

SILVER-MARSHALL, Inc. 

6419 West 65th Street • Chicago, U. S. A. 

Canadian Division: SILVER-MARSHALL of CANADA, Ltd. 
75 She r bourne Street, Toronto 
Export Office: 41 Water Street 
New York City, U. S. A. 



In the All-Wave 726 SW 



Eleven-tube Short-Wave Super 

Nine-tube Broadcast Super 

No Plug-in Coils 

Pentodes in Push-Pull 

Sensitivity between -45 and .7 
microvolts per meter 

10Vfc" Electro-Dynamic Speaker 



SILVER-MARSHALL, Inc. 

6419 W. 65th Street, Chicago, U. S. A. 

□ Please send me full details on the S-M 726SW (en- 
closed you will find 2c). 

□ Please send me FREE your new November 
General Parts Catalog, 



Address . 
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SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 

please observe these rules*. 

Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

Those questions which arc found to represent the greatest general interest will be published here, to the 
f t extent that space permits. At least five zvecks must elapse between the receipt of a question and the \ J 
\ appearance of its annvcr here. f 

Replies, magazines, etc., cannot be sent C. O. D. 



i 



Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. 
Other inquiries should be marked "For Publication/' to avoid misunderstanding. 



DOUBLE-PUSH-PULL-PENTODES 

(U\) Mr. J. L. Suter, Winchester. III. 

({.MJ I have an automobile public address 
system incorjKirating two type '47 pentodes in 
parallel on cither side of a push-pull output stage, 
thus making four pentodes in all. The amplifier 
works well until we connect the 4, C M hattery into 
the circuit. immediately the volume and quality 
drop, and the amplifier starts ati annoying singing. 
We have changed the input push-pull transformer, 
and varied the *C'' bias from 4'j to 45 volts, 
without improving the operation. What is the 
trouble? Also, incidentally, the article by Mr. C. 
II. W. Xasoii, "An Ideal Sound System." in the 
August i-isuc. was very interesting; what became 
of him in the September issue? 

(A.l.) The circuit used by Mr. Suter is re- 
produced in Fig. <>.141. It is noted that the fila- 
ments of the penti nles are connected in series- parallel, 
thus making it convenient to apply to the filament 
binding |>o>ts a |ioteutial of five volts; resistor I<2 
serving to drop it one volt. The input circuit is 
operating at a rather low volume level; a screen- 
grid tul>e as VI, or even an automotive type of 
genera I- purpose tube, the type M7 (the filament of 
which connects directly to the storage "A" bat- 
tery, without the use of a limiting resistor) should 
greatly improve the operation. 

If the previous articles, in the August and 
Septemlier issues, entitled "Pentodes and Their 
I'sc." by E. Denton, and the third instalment 
in the Octolier is«ue. have not sufficiently enlightened 
'.Mr. Suter on corrective measures, we call attention 
to and recommend the use of, resistor and its 
.05 -mf. condenser. 

Operation without the "C" battery in circuit 
sometimes indicates a soft or gassy tube; connec- 
tion into the plate circuit at XI. of a milliam- 
meter of suitable range, may be used as a means 
of indicating the liest grid-bias potential for the 
particular plate ]»otciitia! available for the make of 
tnl>es selected — IcaM fluctuation of the needle with 
audio modulation l>cing the criterion. 

Operating the amplifier with only two tubes in 
use in the push-pull circuit is the liest "cut-and- 
try" method of checking the tubes for balancer! 
characteristics; operation slum Id be the same when 
the two tubes are interchanged in the sockets. Any 
difference in performance indicates either unbal- 
anced tubes or unkilancc in input or output trans- 
former secondary or primary, respectively. Try 
shunting Cl with C2. thus leaving nu-by- passed the 
low-jH»tential end X2 of choke CI 1.2. (Sec "How's 
and Why's of Push- Full Operation." by Kdgar 
Messing, which api>eared in past issues of Radio 
Craft. > It may lie desirable to ground the core* 
of the audio transformers, and the secondary of 
T2. as indicated. Test for leakage t>etwceii the 
transformer windings Microphonic tiiln-s may set 
up audible, sub-audible, or super -audible freqiteil* 
cies causing the troubles mentioned. 



R.F. TRANSFORMERS — 
"TYPE L CHECKER" TESTS 

(142) Mr. R. Peck. Philadelphia, Pa. 

(O.D I have lieen a reader of your radio 
journal since the first issue, and value the in- 
formation contained therein. Will yon kindly pub- 
lish an article in the near future in Raiho- 
Craft on how to construct a modern radio inner? 

I have for the last few years built a nund>er of 
all -electric sets for myself and my friends, using 
types '26 and *27 tubes hi the K.l*\ stages. While 
they are giving good service, yet they are not as 
selective and not as sensitive as the modern re- 
ceivers of the screen -grid type. 



I have made several attempts to modernize the 
iR.F. stages by using tyjies '24 ami *35 tulies, but 
have not l>een successful. The amplifier parts and 
power packs are still O.K. and need not tie changed. 
There is enough "H" and ".V* voltage in all these 
power packs to accommodate two or three mure 2.5- 
volt tulies. 

All I need, therefore, is a good constructional 
diagram showing the layout of parts, numltfr of 
turns on coils, and sizes of all condensers, resistors, 
shielding, etc., for the construction of a good 
screen-grid type 2-stage R.F. tuner; including a 
power detector. 

I Indie ve if a manufacturer should put such a 
unit on the market he could do a good bu<dne>s, 
as there are many sets using the *2o and '27 t\pe 
tulies, with good audio amplifiers, |mwcr pack> and 
dynamic speakers, but lacking the modern U.K. 
tuners and power detectors. 

A unit of this ty|>o should lie of great value to 
Service Men who modernize old sets. 

(A.l) Mr. Peck's inquiry has interesting pos- 
sibilities as a commercial proposition. However, 
as with most ideas, there exist flaws which make 
its application impracticable under certain conditions. 

Most chassis designed within the laM three years 
were built with a fine regard for available space, 
leaving little room in which to put an additional 
unit. Also, many jiower units are an integral part 
of the receiver design and cannot lie divorced from 
the tuner section of the instrument. 

In general, the statement may lie made that any 
R.F. tuner, which is conveniently separated from 
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Fig. 0.141 

Circuit diagram of the automobile receiver vsed 
by Mr. Suter. The use of a to»e»control across 
the output transformer is recommended. 



the audio system and power pack, may lie replaced 
with any other U.K. system equally as flexible in 
circuit manipulation. Consequently, descriptions in 
past issues of Radio- Craft of radio receivers 
incorporating screen-grid and variahlc-mu tulies, 
and a power detector circuit, should oc applicable 
to any audio or power system of standard design 
and sufficient power rating. 

Where difficulty is experienced, special correc- 
tive measures must be applied, the required steps 
depending solely ttftou the individual difficulty. 

(0.2) How may the Dayrad types "I*." "IV 
and "C** checkers he modernized so as to be able 
to test pentodes ami variable- mu tubes? 

(A. 2) For the tyi>e *"\\" and "<"' testers, a 
945 V adapter should ?>e inserted in the *45 socket; 



the test procedure is exactly the same as when a 
M2 till*- is being tested. The difference in read- 
ing of the meter of the tester should he from 8 
to 12. 

For the type tester, a 945 V adapter should 

a No 1*' used as descrilied alnive. The mini mum 
difference in the meter reading should be 9. 

In any of the testers listed above, the proce- 
dure used in testing type *5l and '35 variable-mu 
tulies is the same as for the '24 tubes. 



BALANCING KELLOGG "IT CHASSIS 

(14.1) Mr. II. M, Knapp, Watertown, N. V. 
(O.I) Please advise as to the liest method to lie 
employed in balancing the Kellogg "Model It" 
chassis. There are several of these sets in town 
and wc always have to ship them to the factory 
when they require balancing. It seems to me 
that a well -equipped shop should he alile to align 
these correctly, if the correct procedure is made 
available. 

(A.J In reply, the Service Department of the 
Kellogg SwitchlxKird & Supply Co. very kindly sub- 
mits the following detailed information: 

" Service manuals covering Kellogg radios using 
Kellogg Type 401 and 403 tulies are entirely ex- 
hausted (The schematic circuit appears on p. 199 
of the Offic ial Radio Skkvice Mantal, Vol. 1.— 
Tech. lid.), but we ofrer the following paragraphs 
on the alignment and balancing of these models. 

'*A modulated oscillator tuning from 1SO0 to 
550 kc, should furnish the signal, and an output 
meter should l»e connected at the audio output. 
(If this equipment is not available, circuit resonance 
may lie satisfactorily obtained by tuning in two 
weak radio stations, one at either end of the 
band, and adjusting the aligning condensers ot 
the detector and R. l-\ stages for greatest volume.) 

"Each aligning or trimming condenser is located 
nearest its associated tulie. and the balancing or 
neutralizing condenser is nearest the coil of each 
Stage. 

"After alignment of the resonant circuits has 
lieen secured, the balancing or neutralizing pro- 
cedure is a< follows: lieginning with the R.I", stage 
nearest the detector tube, and using the shield 
top which has two holes perforated to allow the 
entrance of two neutralizing sticks, the top filament 
connector is removed from the R.F. tube in the 
stage being balanced, and. keeping the stage in 
best alignment, the balancing condenser is ad- 
justed for weakest volume. On some stages no 
signal will lie evident; this is the ideal point at 
which to leave the balancing condenser. Kach 
succeeding stage is balanced in the same manner. 
After all Mages have been balanced, the balanc- 
ing condenser should not again lie touched, but 
shim Id lie sealed 1 with wax. or other suitable sealing 
medium. The receiver should now have its final 
resonance alignment and every stage including the 
detector should In? aligned for greatest volume. 
The last step is to test the receiver by tuning in 
stations across the entire range, noting the selec- 
tivity and sensitivity. 

"Kellogg receivers of the series using Kellogg 
Type 401 tubes rarely oscillate, and may Ik* coii- 
sideraldy out of balance without being near the 
oscillation point. Inductive tuning is used, the left- 
hand knot) controlling zone-switch contacts which 
tap the secondary of each coil and divide it into 
seven zones. These contacts should lie cleaned if 
oxidation or dust has accumulated on them anil 
prevented perfect contact. This condition may be 
the diagnosis if the set fades and other possible 
causes have lieeu checked and eliminated. 

(Continued on page 440) 
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PROOF 



2£*OOOMen 

have been "trained under 
mif supervision for the 

Better Jobs 

in RADIO 



R, L. Duncan, President 
Radio Training Schools 




As a jrradufitc and a student under your 
supervision. I have only the highest 
praise and satisfaction to offer. Any 
man of ordinary intelligence wanting to 
learn Radio could not help but master 
it hy your method of traintng. 

George A. Kress, 
2997 Montciair Ave., Detroit, 3/icAigon 



I am a Projectionist in charge at the 
Andelua thvalre recently completed. 
You may uuote me at any time or place; 
refer to me, if you wish, anyone who 
may be interested in this vast virgin 
field of all that pertains to Radio and 
its many allied industries, and 1 shall be 
delighted to champion honestly without 
any reservation, your courses. 

A. H. Streng, 
SOOS Woodburn Ave., Cincinnati, Ohio. 



To study Radio under R. L. Duncan is 
to learn it properly and in a way that is 
pleasant and fascinating. Once again 
thank you for your kind assistance and 
helpfulness. 

K. E. Price, 

.161 Cot rati St., W., 

Moot* Jaw, Soak., Canada. 



Although it has not yet been a year since 
I enrolled for a course under your excel- 
lent supervision, 1 have opened a Radio 
Service Shop that is effective, success- 
ful and profitable. People come for my 
services from everywhere. 

Russell Pearce, 

9S6-18th Struct, Lte* Moine*, Iowa. 



a*4 



IN hundreds of Broadcasting Stations ... in 
Radio Manufacturing Plants throughout the 
country ... in Radio Laboratories ... in 
Wholesale and Retail Radio Stores. . .in Radio 
Servicing ... in Sound Motion Picture activities 
... on hundreds of ships that sail the Seven Seas 
... and even in the latest Television develop- 
ments- -you will find ambitious men who have 
been trained under my direct supervision. 

I have devoted the last twelve years exclu- 
sively to the training of men for all branches of 
Radio. Employers in the Radio field recognize 
my methods of qualifying men and young men. 
I have geared my training to the rapid growth 
and development of the Riidio industry. My 
courses, text books, methods and equipment are 
based on years of practical experience. 

And now, with the organization of my own 
independent Radio Training Schools, Inc., I am 
better prepared to help you than ever before, in 
training for the opportunities which the future 
of the ever-growing Radio industry will have to 
otter. 

You too can train for Future Succeii 
In Radio 

The next few years will offer more prospects 
than ever before. The past several months offer 
positive proof that the trained man has the he&t 
chance. You still can get that training which 
will qualify you to gain a foothold in Radio. 
Study at home, in spare time, at minimum ex- 
pense. Earn while you learn. Capitalize your 
idle and spare time and reap the benefits of a 
trained man in a progressive industry— Radio. 

Make your Idle and Spare Time 
Profitable 

My courses include everything needed for thor- 
ough training. There are no "extras" or* 'specials" 
to cost you extra money. The lessons, text 
books, methods, correcting, grading and re- 
turning of examinations, all the extra help and 
personal consultation you need . . . everything 
is provided until you complete your training. 

RADIO TRAINING SCHOOLS, INC. 

326 Broadway New York City 



And in addition you are assured practical as well 
as theoretical training. 

Pick Your Branch of Radio 

I am offering four distinct Radio training courses: 

1. Talking Motion Pictures— Sound 

2. Radio and Broadcast Operating 

3. Practical Radio Engineering 

4. Radio Service and Mechanics 

Each course is complete. Each starts out with 
simple principles well within your grasp. Each 
is right up to date, including latest develop- 
ments such as Television. Each prepares you 
for a good paying position. Each leads to a 
Certificate of Graduation. 

Advanced Training for Radio Men 

My Practical Radio Engineering Course is an 
advanced course intended for Radio men who 
want to go still higher. It provides that neces- 
sary engineering background which, combined 
with practical experience, qualifies the man for 
the topmost job. 

Ask for Facts — Write Now! 

Let me sit down with you for an hour or two at 
your convenience. Let's go over the possibilities 
in Radio. This we can best do by means of the 
book I have just prepared. It covers the many 
branches of Radio and the kind of training re- 
quired. Be sure to get your copy ... it is free. 




^SE MEN MAILED THEIR COUPON 



Mr. R. L. DUNCAN, President RC-1 
Radio Training Schools, Inc. 
326 Broadway, New York City 

Without incurring the slightest obliga- 
tion on my part, please send me a copy of 
your latest book, "Facts About Radio." 

Name _ 

Address 

City State... 
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FILTERMAT1C PRODUCTS 

Help you to get the BEST possible wept ion from 
your RADIO set. 




SUPER. TONE 
CONTROL 

Will make your old 
lu.rio (haltery or 
Htt-rrifi muul In 
tone tit the most 

modem net. 

Ifixtalled in one 
minute's lime, no 
* required. WW tune nui miti-h 
«il your iiolw» ami m>- called Math', 
nine >nur -el to Mill >nur 

i.«r- Cofltitel.t t-i t harm the 

tiu«M r.t « 1 1 * i in aii> uaj 
$-» ".0 HMpald. SatUt.ii Hon 
.>ii|i-mI ur tnoiMx refunded. 



nii the 

I'th*. 

I jrnar- I 



SUPER* FILTERMAT1C 
The Modern Aerial 

Thousand* of 5atl>Heit n*er*. praised hy 
radio expert*. Hcplaces all other aer- 
ials, reduces static and noise*. K«peel- 
ally good on dUlatice rcieptloti. }{i»|p« 
In separate stations, doe- nut i -on tied In 
llcht sookei (therefore elimiuai lux hum 
and line noi>e>>. It I* \ery (oiupm-l. 
measuring only l»»x2 luche*. i< ah»o- 
Hit ely non-corroalve anil nun- directional, 
installed In »me minute, no tool', 
needed. Will neter veur our. Klf ruin- 
ales tronhle* and e\|»en>e of Unlit* 
ning arretder. 

Price only $2.00 postpaid 
SatUfitftlon guaranteed or mnuey refunded 




ALL PROGRAMS are good 
with a F1LTERMATIC. 
For all radios only $1.00 
postpaid. 

Kntlrelv automatic — no 
t>utlier>otue lulling. Improves 
tone, reduces Static, hrlrur* 
In distance. Jiurea.-Cs iol- 
unie. »eparatc> i-lalhiH. 
Installed In one minute, no tools required. In >erles 
with your aerial or ii«r«»>< \.»ur aerial and ground. 
s.itUfaethm guaranteed * »r nu v refunded. 




Send check or money order. t'O.O. uiih order. 

(No foreign C.O.I*, i Money Ku<k KU.»rantee utter 
r. day irl.il 

Service Men and Oealers Write tor Particulars, also 

Information about FREE local newspaper 
advertising service. 

FILTERMATIC MFG. CO. 

(Oept B*9> 4458 Frankford Ave.* Philadelphia. Pa. 





COMPLETE 
with CABINET 
9 TUBES 
DYNAMIC 
SPEAKER 



Radio listeners are no longer satisfied with lorn I recep- 

llnn. Short ««ir'> the lliltiu. 'I hcj di- d th«- thrill* 

that come with iJI-mucc — ship*, at *ea. Australia, i Jeim.iiit'. 
South America. Here l> the newest thine in t.n!li> Hue 
unit. liroadi-aM hand »»d -hurt «.m\ in ,nmi/.hii;l> henu* 
tlful cahlnet. No iult- to change, l'oui-vv.n -nili-h legu- 
latt'i all. Oti.iiaiiiccd to bring In an.v -lathm an.xultcrc 
that c:tn he drought In hy any ««thcr i.idln ii-g.iidle** of 
coxt and operated under >ame condition-. I%wr> thing mm- 
Idete for only *T!> 

AGENTS WANTED: This ania/Jng i.idl.i M-n-utiun ulll 

make mofm.x for >oii faM if jou write unit X mpeli- 

tloo at this price. The eutial of au> i.idio it ,iu> prhe 
Oet l>ti>> If you ttant to make Idg monet K\< Indie ter- 
ritory to ihoM* wtio i|Uaiify. My i.omp.iuv the l.iijre-t of 
iU kind. Write ijtihk. BIG MONEY. 

P. H. WILCOX, Secretary 
Hurrey Court &. Fullerton Dept. 2 Chicago 



SERVICEMEN! 

Resistor Replacement Manual 

FT> P If with purchase of JO Lynch 
xv lj Metallized Resistors, or $1 cash 

MORE THAN 200 CIRCUITS 

Clvos the \nlue and code of each re- »,i**«tii,«H 

•darnr ind lt« position lit the tlrotU, mewnizea 

of nearly every popular make of ra- / — ■ l 
dlo. SAV^ TIM 1*1 and expert- 
minting j 

Lynch Resistors » Si i. pa. *. 



Wrlle for your copy today 



and 3 Watts 



LYNCH MFG. CO.. Inc . Dept. RC. 1775 B way.. N. Y. 



MICROPHONES 

SPECIAL NET PRICE LIST 

No. 300 Single Itulturi Carlmn Type Sirehhe! 

Diaphragm ? 0 no 

No. 301 Two* Unit on Carhon Tj-pe Stretched Hi.i- 

phraum r. mi 

No. 3n2 INvo-ltuthin Heavy Inity Type....... :iu.mi 

Nit. :ill3 Two- Unit on fon. erl Model 4*. uo 

\lso complete »f-ee*»orH'» for public addre«< work 
Write f..r I'ataloc 

Miles Reproducer Co., 26 E. 22d St., N.Y.C. 



THE AUTOVERTER 

(Continued from poyv JMMi) 



former primary disconnected from tht» (i-vtilt 
sii|>i»ly until the rotating circuit-hrwiker lias 
^aiiu'd speed. An eleetrieal refinement is 
the eireuit arrangement wliieh makes it un- 
m-eessary to take the filament eiirreut 
through this eireuit-hreaker ami the power 
transformer. Two remaining units, the H.V. 
choke and the filter condenser, are shown 
at the left. 

Hy a slight modification of the connections 
it should he quite convenient to operate the 
Kadiette on a current supply of 110 volts 
J).C. This would call for a limiting resistor 
(a lit* volt lamp of correct wattajrr ordi- 
narily is used) which would pass sufficient 
current to operate the autoverter, just as 
tltoiifdi it was connected to a storage bat- 
tery. Naturally, eare would have to he 
taken to prevent grounds- as wlu'ii the metal 
chases touches a radiator — hut this method 
of operation would increase the utility of 
the Kadiette by opening up the bijr New 
York, Chicago, and other markets where a 
frrcnt many hotels ami homes are supplied 
with D.C power lines. 

The Kadiette installation may be recom- 
mended on several grounds: it is very etfi- 
cicnt (tests wen- conducted in Kaiho-Ckaft 
Laboratories), it presents a fine appearance, 
it is lijrht in weight, and well constructed, 
and its components are of high grade. The 
Troubadour unit, or receiver chassis, is sup- 
plied with tulres. (The receiver shipped 
to Radio-Craft included a type W screen- 
grid detector which became slightly micro- 
phonic at high volumes) — the frequency re- 
sponse was exceptionally satisfactory. A 
pilot light illuminates the recessed, trans- 
parent tuning drum. 

Installation Data 

When the Troubadour chassis is to he 
Operated from a lighting circuit, only the 
antenna is connected to the receiver. In 
some instances, however, operation may be 
a bit noisy unless the chassis is grounded 
through a fixed condenser uf about O.o-mf. 
capacity. 



The method of installation in a car of 
course will vary with individual models. 
In general, most cars will require some farm 
of interference suppression; a fixed eon- 
denser and a kit of special resistors are 
packed with the Kadiette. (The use of 
these units has been diseussed in numerous 
past issues of K AIUo-CrAFT.) 

Although the use of suppressors will not 
impair the efficiency of an efficient ignition 
system, it may he that, in some instances, 
due to poor condition of the ignition system, 
unsatisfactory engine performance may re- 
sult at hue ttpefih. This, of course, should 
be a warning to repair the ignition system. 



Fig. c 

The "Autoverter** shotvin<f step-up transformer, 
filter, ami mot or - t i tire n interrupter. 

The type of car antenna to be employed 
is a matter which should he settled by an 
automotive radio technician who is familiar 
with the signal pickup characteristics of 
the various makes and models of ears. 

The autoverter assembly is mounted in 
the car by bolts: the holes through which 
they run are hushed with rubber. The unit 
must be mounted with the motor shaft hori- 
zontal and the oil-cups upward. In case it 
is not definitely known whether the car hat- 
(Cottt tinted on fmtte 125) 



■J 1 M 

GREEN | *36 CROWN GREEN *36 BROWN GREEN '36 BROWN GREEN *37 BROWN™ J 



GREEN '36 BROWN j 




.01-MF 



Fig. 1 

Schematic eircitit of the Radiettc "Troubadour" chassis, Tlie autoverter consumes 6.4. at 6 V. 
{battery) ami outputs 15 ll\ at 110 f\. .t.C. Iltr filaments draw about 2./.; they connect directly 
to the battery for D.C. operation and to u 6-:v/t secondary for A.C. 
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THOUSANDS 
OF BROADCAST STATIONS 

ACCOKIMNl- to Unllis ll;iinl, rhirf rri- 
jfiiH-rr of Sln»rt-\Vii\r ;in<l Tt'lcvisiun 
Cnrp., rtifritictTiiifr tl«'ad.»|Hiit'iil in thr lirld 
nf ult ni-jiliort-w'ii vrs, or thost* U'lmv 5 me- 
ters, is nipidlv opening *i 1 1 * ^1 * I of study sis 
(lirillhifr t It** orijrinnl Urouilrust biiinl of 
yrstrrttay mid today* -"To that jrrrat i -hi ti 
of mm who bewail tlir loss of tin* jphmI old 
d:i\s of l!J20-lftM when life was worth liv- 
ing with so iiuioh i*x|K*rimt»utiil work to do 
;it home, let me say that a new era is dnwn- 
injr iiml those who still have that spark of 
pioneering left in them now have a rieh 
lii-hl for their experimental explorations.** 
Since it is quite convenient to operate at 
these low wavelengths, radio transmitters 
iind receivers designed for a frequency band 
twenty t ha fit wider than our present ^no-5()n 
meter hand must be designed. Consequently 
there will be much work accomplished hy 
the independent experimenter in working 
out suitable instrument designs. 

Atop the Empire State Building in New 
York City, special ultra-short-wave equip- 
ment is being installed. This is particularly 
significant when we realize that ultra-sliort- 
waves, while affected by solid objects in 
their path, are not affected by static or 
fading, two of the greatest bugbears of 
"ordinary" radio waves; and that these 
super-short wavelengths can be received 
only within the optical range of the trans- 
mitter. Therefore, a high position for the 
transmitter is a direct advantage. 

In the Tinted States there are about <»K> 
broadcast stations, with an average service 
area of perhaps loo miles. Now, by reduc- 
ing this to only the visible (optical) area, 
iind increasing the number of transmitters, 
thousands of stations can be accommodated 
throughout the country, without overlapping. 



THE AUTOVERTER 

[Continued from potje V2\r) 
tcry has the positive or negative post 
grounded, the polarity should be determined 
either by a voltmeter or by inspection of 
the battery (the larger terminal is usually 
positive). For best results and long brush 
life the autovertcr then should be connected 
us indicated at the terminals, red. positive, 
iind green, negative. To these two termi- 
nals also are connected a black and a yellow 
lejid; the former grounds to tin* pressed 
iron chassis, and the latter connects to the 
grounded battery terminal. If the connec- 
tions are correct there will be no voltage 
between the autovertcr and the frame of 
the automobile. 

To compensate for the drain of the Kntli- 
I'tte, the battery charging rate should he 
increased to 15 or IS amperes. 

Service Information 

The autovertcr portion of the Hadictte is 
fused at 20 amperes. A potential of *270 
\olts should be read between the chassis ami 
the filament of the rectifier (red lend): and 
to "plus 'IV M (bine), Kill volts. Voltages 
fit the respective sockets an* as follows: 

(Mate potential, VI to V<», U»0 volts: 
screen-grid potential, VI, V2, V3, !H» volts; 
V5, Yu\ lu'O volts. Cathode potential. VI, 
V2, V:i, 2 \olts; VI, 10 volts; \'\ V«, 
10* volts. 



NEW 

LOW PRICES 

— EFFECTIVE AT ONCE — 

ifEjC TYPE «*K" 

TTktaJJ^ed 




I.R.C. RESISTOR GUIDE 

Price #1.00 
Given FREE with purchase 
of 10 Metallized Resistors 



RESISTORS 

For the first time in International Resist- 
ance Company's long and successful 
history, Metallized Resistors are now in 
the "low-price range/' 
Our rapidly increasing volume has made 
this possible. The 1931 demand for the 
new Type "K" Metallized units went far 
beyond our sales of any previous year. 
We met this demand. We have increased 
our production facilities accordingly — 
and now, for 1932, are giving every pur- 
chaser the benefit in these substantial 
price reductions: 

\ 2 Watt Resistors 

1 Watt Resistors 

2 Watt Resistors 

3 Watt Resistors 



Former Price 
50c List 
50c " 
75c " 
80c " 



Now 
30c 
30c 
40c 
50c 



The well-known I.R.C. standards in both materials and craftsmanship will be abso- 
lutely maintained as heretofore. I.R.C. units will be built to the same rigid and 
exclusive specifications that have made Type "K" Metallized the most widely used 
resistor in the radio field. 

The new price schedules are in effect at once. See your favorite wholesaler — and 
when you buy, look for the I.R.C. label. That is the mark of the genuine. 

Remember — with any assortment of 10 Metallized Resistors, you get free of charge 
our I.R.C. Resistor Replacement Guide. It gives all the resistor data you need about 
any popular receiver— the proper types and values to use in each set. Ask your 
jobber for it. Other I.R.C. service helps will be supplied as heretofore. 

INTERNATIONAL RESISTANCE CO. 

PHILADELPHIA -:- -:- TORONTO 



INTERNATIONAL RESISTANCE CO., 20O« Chestnut Street, Philadelphia. 



C-l 



< ifiitlt'inrii : , . 

□ I tiulnsv $1.00 f.ii- v\Ii it'll i»lr.ise ftMiil I.R.C. Resistor Replacement duide. 

C MeiiM- -i-ml t..m|.lrtr i>.t.. rinaiiun «n \lcU\ll\sed Resistors. I wish to purchase assortment 

ol ten, entitling me t»« U« -iMur Untilr \-\vv. 

N'ainc 



Aftilrt< 
City 



State. 



WWW. 
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George McCollum 



A. L. Norris presi- 
dent, Norris Radio 
Co. writes: "My ser- 
vice manager, 
George McCollum, is 
one of your gradu- 
ates. His excellent 
training has been 
largely responsible 
for the success of 
our Service Depart- 
ment." 

n d 



DAY, EVENING 
HOME STUDY Classes 

Complete, new Radio Course approve*! hy lead!"* man- 
ufacturers in I", S. ,\. and Canada. Our free Kmploy 
lucnt Sen ice definitely assists you to Mart In a radio 
business of ytmr own. or pet employment as engineer, 
inspector, tester, servfre rei)re*entati\e. salesman, et<. 
Write for free hook let 

RADIO COLLEGE of CANADA 

Limited 

310 YoriRC Street Toronto 



ACROCYCLE 
OSCILLATOR 




115 to 1680 kc. All 
frequencies accu- 
rately calibrated 
on dial. A depend- 
able, high - grade 
instrument. Indis- 
pensable for align- 
ing Super- Hetero- 
dyne receivers. 
Self contained, 
fully shielded. List 
$30.00. 

DEALERS* 
NET PRICE 

$17-50 



Handsome leatherette carrying case, 
net $2.00. 



Made by the 
manufacturers of 
the pioneer short 
wave adapter the 
HUIIMAKINEK, 
now $12.50. 



// your jobber dors not 
carry, order direct from 
J-M-P WFC. CO., INC. 
33SI Fond du Lac Ave. 
Milwaukee. Wisconsin 



ALUMINUM BOX SHIELDS 

Genuine "ALCOA" stock, silterdip OnUh. 
5 x y x 6. $1.89—14 x 6 x «, 10 x 

d x 7 Monitor *I« $3-5. r x 5 x 5 toll 
Shield (like picture on right) ll.UU. 

Any Size to Order. 

"BUDDY" TEST PROD 




Alwai slurp pointed. usln* 
phonograph needles. 4 -ft. wires, 
spade or phone tips. Colored 
nipples identify each lead. 
$1.50 pair. 

We specialize In radio parti 
exclusively — parts furnished for 
any hit In any magazine. 
Carrying Cases for Set Testers, 
Analyzer.*. Port ah le Sets 
BLAN. THE RADIO MAN. Ine. 
89 Cortlandt St Oept RC 132 New York, N. Y. 




BACK ISSUES 

of RADIO-CRAFT can he had 
at the price of 25c each. Address 

RADIO-CRAFT 
98 Park Place New York City 



LATEST IN RADIO 

(Continued from page 398) 



there ore small -cur rent, hijrli voltage types 
for 1,(MK>, 5,000 ami 10,000 volt use. The 
fuse element is n sum 11 wire of suitable 
gauge. In Fig. D, "G rep-Connectors* 1 arc 
illustrated, making connection to the fuses 
a convenience. 

Instrument burnouts are due to hea\y 
current overloads. The operation of these 
fuses is based upon the fact that at these 
overload figures they will blow out he fore 
the meter elements. This is clearly indi- 
cated in t he tuhle below (taken from oscillo- 
graph measurements made at 110 volts) 
which shows that instrument fuses may l>e 
designed which will fuse with extreme speed. 

Filament of 99 tube 0;W-sec 

115 ma. thermogalvanomctcr 0035-sec. 

0-1. nia. D.C. iiiUJiuitiincter 17;J-scc 

1. A. Littlefuse 0i:>-sce. 

>,, A. Lit tie fust- OOM-seC 

A. Littlefuse 001-sec 

1/100 A. Littlefuse 

(Too fast to be recorded.) 

Thus, the thcrinogalvanoiueter and the '99 



filament would be saved bv 



a Vg-ampere 



Littlefuse, and the I. ma. meter by the 1/82- 
mnperc unit. 

These fuse products are manufactured by 
Littlefuse Laboratories. 



X 



Fig. D 

"Gryp-Conncctors" and meter "Littlcfuscs.'* 




10 T 
'"OR 24T 




H H P 



Fl*. 1 

The short-wave adapter described on page 398. 

RECENT NEON LAMPS 

LATE model neon lamps will readily pass 
f the tests for spotted glow surface, flam- 
ing or glowing outside the edges or behind 
the plate, glowing over only part of the 
plate, high extinguishing or "bucking" volt- 
age, short life, bulb surface blackening, and 
low limit Of safe brilliance. Perhaps the 
most generally applicable test is to connect 
the tube to a potential source of 190 volts, 
D.C. The resulting glow should be a bright 
orange light, in an unbroken layer on the 
front of the plate and Without Han ring else- 
where. 

The new tubes are illustrated in Fig. K. 
High space charge is avoided by the use 
of an alloy cathode irtth a processing on 
the surface, and proper annealing. Spot- 




Fig. E 

New types of 
neon tubes. 



free illumination is obtained by generous 
spacing between the electrodes and by 
proper gas pressure. The tube draws 25 
to ;J0 ma. at 200 volts; its impedance is 
15,000 ohms. One tube has a cathode iy a 
in. sq. ; the other, 1 in. sq. 

These new tubes are products of the Arco 
Tube Laboratories. 



LOW* PRICED SERVICE OSCILLATOR 

ANFAV design in service oscillators is 
the Pattern *'5t»;T instrument illustrated 
in Fig. V. This oscillator is shielded, and 
comes equipped with tube. It employs a 
type tube in a self-modulated circuit. 
Improved battery life is obtained through 
the use of a !»£ v o\t "A" battery and a 
rheostat. 

The output of the Pattern 5(>3 oscillator 
is continuously variable over three frequency 
ranges: 550 to 1,501) kc; 125 to 185 kc; 175 
to 450 kc. This extremely wide frequency 
coverage is in line with the requirements 
of present-day T.U.F. and superheterodyne 
circuits. \ feature of the instrument is the 
trimmer adjustment which allows any much 
used I.F. value to be ''spotted" at a con- 
venient point on the scale. 

The Pattern 5<»:$ radio service oscillator 
is manufacfiircd by the Jewell Electrical 
Instrument Co. 




Fin. F 

The Jr-vctl Pattern "563" Service Oscillator. 
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THE AAA-1 DIAGNOMETER 



(Continued from ftfitfe M:>) 



tape, screcn-priil current, cathode voltage, 
control jrrid voltage, plate current, control 
grid current, etc. 

In this instrument, all test circuits and 
meter ranges are available for external use, 
through hakelite covered pin jacks. Cur- 
rent ranges of 2.5, 10, 25, 100 and 250 ma. 
and 2.5 amperes arc available for external 
use for either A.C or D.C, using a copper- 
oxide rectifier type meter and an associated 
scale selector switch. This meter, often re- 
ferred to as a multimeter, is another very 
important feature of the new Diagnomcter. 
Due to the fact that it can be employed 
to read A.C. and D.C potentials, its use 
results in an enormous simplification of a 
great many tests. Of course, the value of 
this unique meter is further enhanced by 
the design of the special selector switch. 

An external A.C and D.C voltage range 
of 2500 volts is provided in addition to the 
A.C. and D.C ranges of 2.5, 10, 25, 100, 
250, and 1000 volts. The 2500-ohm-per- 
volt high resistance D.C voltmeter ranges 
of 0-1-0 ami 0-200 are also available through 
external connections for testing automo- 
tive and airplane radio installations. 

Mutual Conductance Method Used in 
Tube Tester 

No analysis of a radio receiver is eoni- 
plete without a thorough check-up of the 
condition of its tubes. The tube tester in- 
corporated in the AAA-1 Diagnomcter em- 
ploys what is known as the grid or mutual 
conductance index test. Tube engineers 
consider this test to be the mo*t accurate 
of the several in general use. An oscilla- 
tion test is also included, for matching tubes 
to he used in radio frequency stages, A gas 
test is provided for all amplifier types of 
tubes, indicating the gas content of the tube 
under test. In connection with the testing 
of cathode heater types of tubes, an in- 
genious cathode-heater leakage test is avail- 
able, winch .shows whether or not the cath- 
ode is shorted to the heate r and, in addition, 
also indicates leakages which could not pos- 
siblv be shown by the usual "short" tester. 

In addition to the two sockets provided 
for analyzing purposes, the instrument is 
equipped with five tube-testing sockets and 
also with the necessary switches for connect- 
ing the proper potentials to these sockets 
for tube tests. Potentials ranging from 10H 
to 2V0 volts, A.C, may he employed for the 
tube testing. A selector switch provides 
the means of selecting the correct potential. 
Since the tube checker is adjusted to the 
correct line potential, it is unnecessary to 
make use of complicated tube testing tables. 
Instead, a few simple test readings are suf- 
ficient for the various types of tubes and 
these are compared with values provided 
with the Diagnoineter. A ^filament-heater'* 
selector s wit eh is provided for all tubes hav- 
ing filament ratings from D<, to 7»C, volts. 
A great convenience from the standpoint 
of the Service Man is the fact that all the 
potentials employed in the tube tester are 
also available for external use. A pilot 
light is provided which indicates when the 
tube testing circuits are in operation. 



Modulated and Attenuated Oscillator 
Provided 

Nowadays, a set analyzer without an ac- 
curate oscillator is of little use to the Serv- 
ice Man. lie is often called upon to "peak" 
and "flat-top" the intermediate stages of 
superheterodynes, to synchronize, balance 
rind neutralize tuned It. P. stages and to per- 
form many other tests which arc impossible 
without a good oscillator. The Diagnoineter 
employs a completely shielded, modulated 
and attenuated oscillator which operates di- 
rectly from the A.C line. This oscillator 
is individually calibrated for all frequencies 
from 90 to 1500 ke. and, if higher frequen- 
cies are needed, they may also be obtained. 
The output of the oscillator can be con- 
trolled from maximum to an absolute mini- 
mum. 

The Diagnomcter resistance ranges are 
printed on the top scale of the multimeter. 
The ohmmeter will measure resistances of 
U-5000-olniis range; and a inegoliiiimeter 
measuring resistances up to 500,000 ohms, 
with ;i battery of only 4»/ y volts (the latter 
is live times the range coverage previously 
offered in resistance test units actuated with 
this size battery). By means of an external 
-15- volt battery, it is possible to extend the 
indicating range to 5 megohms. Continuity 
testing up to 25 megohms is possible through 
the use of a 250- volt D.C. connection. 

A zero-ohm corrector is provided for ad- 
justing the multimeter sensitivity to the 
battery or other power supply variations. 
Incorporated in the Diagnomcter is an out- 
put circuit at 250 volts D.C for the 25 
megohm range; the same supply (in accord- 
ance with H.M.A. standards) is used in 
testing condensers for leakage. 

The new Diagnomcter is provided with 
means for making capacity measurements 
ranging from .002 to 10 inf. It can also 
be used to test paper condensers, applying 
250 volts D.C to them. This test will in- 
dicate leakage up to about 4 megohms. 

The Diagnoineter is shown in the two 
accompanying illustrations. lug. A is an 
external view with cover open. The ease 
is of substantial hardwood and the cover 
is of the slip-hinge type, with adequate room 
for the analyzer cable, test probes, small 
tools and other necessary accessories. The 
over-all size of this instrument is li"/ s in, x 
11* \ in. x 18% in. and its weight is less 
than 21- pounds. Tig. 1\ gives an excellent 
idea of the appearance of the inside of the 
Diagnomcter. The instrument is supplied 
complete with all necessary accessories such 
as iinalyzer plug, cable, power supply plug 
and cable, output adapters and test leads. 

There is one point which should be em- 
phasized in connection with the use of the 
Diagnoineter, and that is the fact that the 
instrument is very easy to use. 

With each instrument is included a 100 
page instruction book; in addition, there is 
available a special 85 page data book. Thus, 
there is no single point about this instru- 
ment which, though incorporating the most 
advanced engineering in service instrument 
design, is not clearly explained to the owner. 



SUPREME INSTRUMENTS CORP. 
423 Supreme Bldg 
Greenwood, Miss. 

I* least- send me full particulars on 
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Coupon 
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SERVICE MEN 
Send for this Boole 



FREE/ 




YOU 
NEED IT! 



Everything for yoilf 
business from #ie 
the finest mike to 
the smallest screw 
is in this book. 

GUARANTEED 
QUALITY GOODS 
PRICES LOWEST EVER QUOTED 
Fresh new dependable Merchandise at 

liargain Prices! 
Leading Manufacturers Lines Complete 

Send For Your Copy Now! 
SAMPLE BUYS FROM THIS BOOK 

Dry Electrolytic 
Condense r 
500 V. 8 mfd. 
Guaranteed 
69c 





T u Ij e__, 

dlo. Won- 
derful Quality and 
\ alue. 

Walnut Cabinet 
$14.65 less tubes 

and Three Thousand Other Bargains 

HEADQUARTERS 
for SERVICE MESS SUPPLIES 



RADOLEK C°« 



601 W. Randolph st. 

CHICAGO 

Illinois 



Radotek Co., 
61 1 West 

Randolph St. 
Chicago, III. 
Please send me without obliga- 
tion your Service Man's Supply Book 

Name - 

Address 4 

City State. 




BABY MIKI 
List Priee $7,50 



Universal Microphones 

Proved Value— Superior Performance 

Unparalleled ralue# al rork-hottom Prices. 
Enthusiast Ira ll.v endorsed for every poiind 
use. Exclusive design feamres. Super' 
careful work in an Kb hi. Tested performance. 
Complete line of nilrro- 
pliones, sund*. cable*, 
etc. at fh.illenjtlug 

prices. Uiicondhiun 
ally guaranteed. Oon 
shier carefully t rie 
UNIVERSAL line be- 
fore you buy. For sale 
by dealers every- 
where. 
'2- Button Hands- Mike 

List Price $15 
Universal 
Microphone Co.. Ltd. 
1163 Hyde Park Blvd. 
Inolewood, Calif., U.S. 




SHORT WAVES 

HOW TO BUILD AND OPERATE 
SHORT-WAVE RECEIVERS 
This book has been edited and prepared by 
the editors of SHORT- WAVE CRAFT, and 
contains a wealth of material on the build* 
ing and operation, not only of typical 
SHORT-WAVE RECEIVERS, but SHORT- 
WAVE CONVERTERS as well. 

Dozens of short wave sets will be found 
in this book, which contains hundreds of 
illustrations; actual photograph of sets built, 
hook-ups and diagrams galore. 

Send 50c in cheek, money order or 
stamps for your copy. 
SHORT WAVE CRAFT 
98 Park Place New York City 



MERCURY VAPOR RECTIFIERS 



{Continued from pope 101) 




potential of the gas. We have therefore* 
in this device, a means for getting higher 
output of both current and voltage, ami 
making this gain in efficiency available in 
external circuits. 

There are certain fundamental considera- 
tions which must he observed to correctly 
adapt a mercury- vapor tube to power pack 
design; considerations which differ consid- 
erably from those which we associate with 
type '80 tube engineering. 

For instance, the output of a type '80 
rectifier may feed directly into an induc- 
tance, as shown in Fig. 1, or it may be 
fed into a capacity Cl, as indicated by the 
dotted lines; the mercury-vapor tube, how- 
ever, demands a capacity input, — that is, the 
latter dotted connection. This circuit, which 
I results in high current- output, rather than 
high voltage, is the preferred method of 
operating the tube; although, of course, the 
inverse peak potential reaches a high value, 
or approximately three times that of the 
average or D.C potential. 

Replacing the '80 

Let us tike an average case, and note just 
what happens when the mercury-vapor type 
Pit -588 tube is substituted for the high- 
vacuum type '80, in a power pack. 

We shall continue to use Fig. 1, for ref- 
erence, and take for the example a potential 
at the load resistor or standard (15,000-ohm) 
voltage divider Rl, a potential of 270 volts; 
and a total current drain, read at X2, of 
100 ma, (for convenience, this current figure 
is taken to represent the total drawn by 
the receiving tubes and the voltage divider 
when the receiver is in operation) ; the rec- 
tifier, VI, is an '80, Substituting for this 
tube one of the 588' s, the voltage across Rl 
jumps to about 300, and the current will 
increase about 2 ma. This should not cause 
the voltage divider to burn out unless it 
was being operated much too close to the 
safety factor; since this current increase 
would be divided between the requirements 
of the tubes and the bleed or current con- 
sumption of Rl, What might happen, how- 
ever, in some poorly designed sets is circuit 
oscillation, due to the increase in the po- 
tentials applied to the various circuits of 
the receiver. 

To remedy this situation, a series resistor 
could be inserted in the rectified power- 
supply circuit at Xl; in the instance cited, 
a 000-ohm resistor would bring the potential 
across HI back to the original figure of 
270 volts. 

Have we gained any advantage by making 
this change? To this natural question, an 
affirmative answer may be given, since the 
mercury-vapor rectifier tends to maintain 
a constant current in its output circuit. 
This action may be likened to the result 
obtained when "regulator tubes" are used. 
As these must not be operated at potentials 
exceeding 90 volts, three of them would be 
required, as shown in dotted lines, Y2; how- 
ever, by the use of the type 588 tube, in- 
herent in which is this regulating action, we 
are able to obtain, at 270 volts, a regulat- 
ing action otherwise obtainable only through 
the use of three type 871 regulator tubes 



(neglecting their current considerations). 
Thus, we have a simple method of reducing 
a receiver's tendency to oscillate at sub- 
audio frequencies, — "motor boating." 

Adaptation of the Rectifier 

For the reference of the technician, addi- 
tional data arc given on the adaptation of 
the mercury-vapor rectifier. 

For instance, as a substitute for the type 
'81 or half-wave rectifier, the circuit shown 
at A, Fig, 2, must be followed. Here we 
find a new "trick" in circuit arrangement, 
the use of resistor 11$; as one of two plates 
of a type 588 tube, when connected in paral- 
lel with the other, draws more current due 
to the fact that the filament is at a potential 
2% volts higher with respect to one plate 
than to the other. Consequently, by using 
Ohm's Law, we find, if the load current is 
250 ma. (125 ma. per plate), then 
2.5 

III sss or 20 ohms. 

.125 

It must be remembered that while this 
resistance serves to maintain at the same 
value the difference of potential between the 
filaments and their respective plates, the 
filament must be correctly poled with respect 
to the filament transformer, in order for 
the plate to function equally. 

Note this fact particularly, in regard to 
the use of two type 588 tubes in a half-wave 
connection. The current rating is prac- 
tically double that of a single fcuhe a but the 
voltage rating is the same; and resistors ItS 
should be 2.5 volts divided by one-fourth 
the total load current. This circuit is rec- 
ommended for use in big radio receivers or 
public address amplifiers. 

A power pack designed for two '8Fs may 
be rewired to use a single 588, as shown at 
C, Fig. 2. The power output will be the 
same, with the improved regulation obtain- 
able from the latter as an added advantage. 
Resistors 1U, 1.25 ohms each, are required 
to drop the filament potential from 7.5 volts 
(secondary potential) to 5 volts (tube-ter- 
minal potential). 

Additional data concerning the character- 
istics and use of mercury- vapor tubes are 
contained in Ferryman Engineering Bulletin 
Xo. 100, which is available gratis either 
from the Ferryman Electric Co., Inc., or 
through Radio-Chakt. 



SERVICING AMPLIFIERS 

{Continued from \nuje 403) 

These directions cover all the norma! 
faults experienced with Loftin-White am- 
plifiers, and, with their aid, it should be 
a comparatively simple matter to restore 
this type of amplifier to operating condition. 
In order to enable the Scrviee Man to 
check against normal conditions in these 
amplifiers, correct voltages for the circuit 
of Fig, 1 are given below. 

Normal Voltages: 0-1, 10 volts; 2-1, 8 
volts; 0-2, 2 volts; 3-1, lfi volts; 1-1, 3(i 
volts; 5-1, 135 volts; 7-5, 250 volts; 5-8, 
25 volts*; 8-1, .30 volts*; (•Misleading, due 
to current drawn by meter). 
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SELECTIVITY 



H unit iris separated I»v 10 kr. from one ii ri- 
ot her. This dors not nicnn that then* is ;i 
(Irtinitc n|kict in which thr rc>|miisc char- 
jictcrUtir of a rrerivrr may overlap with- 
out running intn interference, for, as it 
w«s shown that a .station at lnnu kr. nimhi- 
latcd at 5000 cycles lias side-bands between 
<i<h r > and H Hifl kc, a station on !Hm kc. ha> 
Milr bands extending from f»H.l to JIM kc, 
and a station at lolo kc. has them between 
1005 and HIM ke. The spectrum is thus 
occupied contiuuoiLsly, as shown in l""ijr. V. 
If, however, we could design a circuit of a 
type having a response eharactcristir of 
ideal character — rectangular in form — wc 
ruiffht have an extremely poor inuuerie se- 
lectivity. 

In Kifr. 2, the response of ;i ''hand- 
selector" is shown in comparison with the 
ideal. Note that the wide response at the 
peaks has no effect upon the adjacent chan- 
nel selectivity whatever — it is the pe ft burnt* 
of the response curve where it slopes outside 
the ideal deinarkation that will affect the 
adjacent channel selectivity of the receiver. 
A multiple arrangement of coupled cir- 
cuits or "band-selectors" will aid in obviat- 
ing this difficulty, since the numeric selec- 
tivity still eiders into the arrangement. The 
problem may also be solved by the use of 
coupled circuits in the intermediate sys- 
tem of the "super" which operate at the 
175 kc. 

Hy means of careful design and by the 
rise of a number of coupled circuits we have 
won out over the two related problems of 
mnnrrirn! ;md ottjovrnt chonnrl Helertirit y. 
15ut we have not finished — for the super- 
heterodyne Ins a little trick of its own 
awaiting us. 

Image Frequency Selectivity 

It Is easy to understand that if a local 
oscillation of II 75 kc. will interact with a 
signal of 1000 kc. to produce a 175 kc. re- 
sultant, that the same local oscillation inter- 
acting with a signal of 1350 kc. will also 
produce a signal of 175 ke. t'micr such 
circumstances, the intermediate frequency 
amplifier will find itself with two signals of 
175 kc, and will amplify both without dis- 
crimination. What? Yon say that the re- 
ceiver is tuned only to tin 1 lonu ke. signal? 
That is quite so — but if the b'J5n kc. signal 
were from ;i powerful local, a certain amount 
might Irak through the preliminary tuned 
circuits to the first detector and if the 1000 
kc. signal were weak ami distant, the 1:150 
kc. signal might wrll appear at the first 
detector equal in intensity to the desired 
signal. The only answer is the inclusion of 
a high degree of numeric selectivity prior 
to the first detector. It is for the sake of 
this needed selectivity more than for need 
id' the additional gain* that the modern 
superheterodyne receiver has a stage of 
radio frequency amplification ahead of the 
first detector. 

Cross Talk and Peat Interference 

Because of certain effects, even this first 
H.F. tube requires consideration of the 
amount of selectivity included in the circuits 
between it and the antenna. Wc have found 



that there are three distinct kinds of selec- 
ti\tt\ insofar as the modern receiver is 
concerned; but there are two more factors 
to discuss before we can close the issue 
entirely, 

An overloaded tube, or a tube operated 
with a large negative bias, has a remarkable 
number of frequency components in its out- 
put. Modern receiver designers must bear 
this in mind in working out their problems. 
The output of the second detector has large 
components of the second and third har- 
monics of the intermediate frequency. 
Higher order harmonics the fourth, fifth, 
etc. are of low intensity and need not he 
considered. The intermediate frequency of 
175 kc. was chosen, among other reasons, for 
the fact that none of its harmonics of lower 
orde'r than the fourth, arc of broadcast fre- 
quency, and consequently feed-back of har- 
monics from the detector output to the an- 
tenna cannot affect the receiver. 

If a strung off-frequency local station in- 
troduces a high voltage across the grid of 
the lirst H.F. tube which is sufficient to 
operate it on a portion of its characteristic 
favorable to the production of harmonies, 
etc., modulation of the desired signal by 
the harmonic* of the undesired local signal 
will take place, with the result that the 
final undesired modulation will be super- 
imposed upon the desired one. Where this 
occurs in the plate circuit of the first tube, 
no amount of selectivity in subsequent cir- 
cuits can remove it. This means that it is 
necessary to have a certain proportion of 
our selectivity included in the circuits be- 
tween the antenna and the grid of the lirst 
H.F. stage. 

Again we must consider the fact that 
two strong local signals can heat together 
in the tube circuits to produce additional 
components in the same manner that the 
supcrhetcrodv ue produces a 175 kc. signal. 
Tims ;i signal at 550 kc. and another at 710 
will have components of KiO ami 12o0 kc— 
the latter frequency lying within the broad- 
cast band. Characteristic of such a signal 
is the fact that it carries the double modu- 
lation of the two stations supervised one 
upon the other. Such an admixture occurs 
in the tube circuits ;ind not in the antenna, 
consequently the effect may be avoided, as | 
shown before in the case of cross-talk be- 
tween a desired ami an undesired signal, 
by the inclusion of a high order of selee- 
ti\ity between the antenna and the grid 
of the first tube. 

Selectivity has been shown to be definable 
under three different premises, :is, numeric, 
adjacent channel, and image frequency se- 
lectivity - ; and the latter definition applying 
to superheterodyne receivers only. The two 
effects of cross-talk and heat interference 
ha\c also been shown to demand the inclu- 
sion of a definite kind of selectivity in the 
circuits. Selectivity has then become some- 
thing quite different from what it was orig- 
inally supposed to be, and the attempt to 
achieve the ideal characteristic in the re- 
sponse of receiver systems can be said to 
haw led to a situation where selectivity (ad- 
jacent channel) and quality run hand in 
baud. 
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PORTABLE SOUND RECORDERS 



(Continued front ptuje Ul) 



f;ictor in ove l ooming mit rophoiu' t'rijrlii with 
the iTsult that hotter riven Is are made. The 
potential possibilities in this licltl arc ijiiite 
iipparent when it is observed that every 
single family is a p»iul live prospect, not 
tor just one call but for repented calls. 

At parties, portable recording lias proved 
itself to be a <rreat source of entertainment 
and, at the same time, a big money-maker 
for the person making the recordings. In 
the past it has been the custom for the 



host or hostess to buy souvenirs lo jfivC 
their pies Is as mementos of the occasion, 
but now portable recording steps in to jrise 
the nests the thrill of hearing their voices 
as others hear them and at the same time 
gives them a living record of the occasion. 
Appropriate labels for the records can be 
made for the party souvenirs, which will 
give them a sort of exclusiveness so that the 
host will feel that he is giving to his guests 
something personal rather than just a disc 



U banquets, speeches can be recorded 
for the speakers themselves or for the guests, 
while at church fairs and bazaars, record- 
ing booths can easily be set up and business 
solicited in much the same manner as at 
studios. Students of music, who in the past 
have been reluctant to go to the studio for 
recording on account of the inconvenience 
of carrying their instruments, are excellent 
prospects, because the studio can now be 
easily brought right into their own homes 




Fi«. 1 

Schematic circuit of the equipment within the amplifier case of the Portable Sound Recorder. Microphone current readings for cither button are 
obtained by r#t crsiny the position of the piny of the Z-COnduetOr cord. The filtering shotvn is very important. 



Thinking of Making 

EXTRA Money in spare time? 

Servicing Electric Refrigerators Brings Many Easy Dollars 

THE idea of electricians, railio service men and other mechanically inclined men. servicing refrigeration 
units is self-evident and the thought has occurred to i>erhaps untold thousands ever since electric 
refrigeration started. Net nothing was done, because the average man knows little or nothing about 
refrigeration. Compared with servicing a radio set or wiring a home for electricity, the servicing of 
a refrigerator is absurdly simple, once you get the hang of it. 




OFFICE 
B*F« lGeRAT u T 



The Official Refrigeration Service Manual 
has been edited by L. K. Wright, who is an expert 
and a leading refrigeration authority. lie is a 
memlier of the American Society of Mechanical 
Kngineers» American Society of l<Ief rigeration 
Kngineers, The National Association of Practical 
Engineers, etc. 

hi this Refrigeration Manual every page is pro- 
fusely illustrated ; every refrigerator part is care- 
fully explained: diagrams are furnished of every 
known machine; special care is given to the servic- 
ing end. The toots needed are illustrated and ex- 
plained; the-e are trouble shooting charts, and 
other service data. 

Rememlier there is big money in the refrigera- 
tion servicing business. There are thousands of 
firms selling refrigerators every day and they need 
to !>e cared for often. Eventually there will be Alnil tnti n/l« r P r%/l n i» f 

more refrigerators than radios. Why not increase "J ^VUpVIl / 0(1 Qy I 

votir earnings with a full or spare time business 
by servicing refrigerators. 



Here are some of the important chapters: 
Introduction to the Lf frik'cratlon Senh in* Uusines* 
History of Refrigeration 
Kinula mentals of Hefrl iteration 

be ri la ion of All Known Types of Kef rice rat ion 
Service Tools and SIk>p Kfpiipnieul 
Motors 

Trouble Shooting 

Unit Parts, Valves and Automat ie Euulimient 
Makes and Spe<-Hicatioii of fnits 
Manufacturers of Cabinet! 
Hefricerant and Automatic Eftuipnimt 
and .Many otiu-r important Chapters. 
Already hundreds of copies of the Official 
Refrigeration Service Manual have been sold; 
and there still remains the greatest opportunity 
for thousands more to learn how to make more 
money in a short time through openings in this 
new field. 



First 

Complete Refrigeration 
Service Manual Published 



OVER 1,000 DIAGRAMS 
352 Pages 

Flexible Looseleaf Binder 
Complete Service Data 
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GERNSBACK PUBLICATIONS. Inc. 
96-98 Park Place. New York, N. Y. 
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with mi inoMivcnirnce to them. It is readily 
M-i-ii that \i>it.s <>f this nature can henmte 
a rrprnlar part of the student's courses. 

(hie of tin* most uniijuc applieutiittis of 
the |Mirtahle ser\iee is the renin Hi if; of \ve<l- 
«ltii# eerenionit'>. Hy the use of a doable 
t iiriitnhlc, the eomplete eeremony can he 
ea>il\ reeonlrcl and the writer has hcen 
informed hy one tin il that is lining this sort 
of work, that not one single liritial eouple 
approaelied has refused to have their cere- 
mony recorded. 

The aho\e applications are just a few 
of the money-making off-shoots of record- 
ing. There is no doubt that an enterpris- 
ing ami energetic technician can find many 
more uses for portable recording that will 
also prove profitable. 

Compactness 

Any portable recording apparatus si ion Id 
he made so compact that it is not bulky in 
carrying. It should be so light that who- 
ever is in carry it can do so without undue 
effort. It should be sufficiently rugged to 
withstand the many jars of transportation 
without any mechanical or electrical dam- 
age being done. Finally, the units should 
he so arranged that they can he connected 
together with certainty in a minimum of 
time. The equipment should be capable of 
picking up, amplifying, nnd recording a 
fairly wide hand of frequencies (the fre- 
quency respon.se curve of the amplifier 
should he substantially Hat, because of the 
necessity of making voice recognition pos- 
sible). 

The three-stage amplifier illustrated in 
Figs. A iind H cousi.sts of three separate 
units, each built upon ;i separate panel with 
all the panels being the same in si/.e. These 
units are supported one over the other by 
four threaded steel rods which pass through 
holes at the corners of the panels. 

This const ruction has several important 
advantage^. Any unit which becomes de- 
fective or out of date may be easily re- 
placed. There is a minimum of unoccupied 
space because the parts of one panel may 
be arranged to tit down into the unoccupied 
space of the others. As examples of this, 
note the by-pass condensers on the bottom 
of the middle unit and the switch on the 
upper unit, Fig. K. The metal framework 



is used for the common ground connection 
in the system. 

The lower unit is the power supply; the 
middle unit, the three-stage amplifier; and 
the top unit, the switching panel which holds 
the microphone input transformer and cur- 
rent-indicating meter. Two '27-type tubes 
are used in the first two stages, and two '15- 
type tidies are iim*<1 in the push-pull power 
stage. 

The chokes in the power supply were 
carefully chosen for weight, size, and resist- 
ance. The latter figure must not exceed 
tfOO ohms per choke to permit a satisfactory 
voltage supply. An electrolytic condenser 
was used for filtration because it combines 
small size and weight with high capacity. 

Four wires connect the power supply to 
the amplifier. The two outer leads supply 
*27 and '15 filaments. The two inner wires 
between the lower units are the plus and 
minus of the "15" supply. The minus con- 
nection is used in addition to the frame- 
work for the sake of certainty. 

As shown in the diagram of the amplifier. 
Fig. I, the grid and plate circuits of the 
tubes are isolated from each other electri- 
cally by a condenser and resistance filter 
network. This results in the greatest pos- 
sible amplification without circuit oscilla- 
tion. All of the important wiring in the 
three units is made with shielded wire, with 
all of the shields grounded. This precau- 
tion is absolutely necessary in the switching 
panel. 

Note the angle at which tin* microphone 
transformer is tilted in the upper panel, Fig. 
B. This is for reducing the A.C. hum 
flicked up from the power transformer and 
chokes. This microphone transformer is as 
far from the power transformer as it was 
possible to locate it. With the transformer 
as shown, the hum picked up is sufficiently 
small not to be noticeable. 

The switching arrangement is such that 
in one position the various units are con- 
nected for recording, and in the opposite 
position they are then connected for playing 
hack the renin I through a speaker. In 
either the playback or the neutral position, 
the battery circuit supplying the microphone 
is open. The milliatnmetcr is connected 
permanently in one of the microphone legs. 
(Continued oh ptttte 



AV«! Pentode Output, Variable Mtt 

SUPERHETERODYNE 




The Crosley 
LITLFELLA 



Sec flic XKW I'KOSI.KY LITLFKI.T.A — a r>-tiii»o 
table model SV CKKHKT KltODYNK radio livelier, Incorpo- 
rating big set features yet housed in ait e*<iul<lte cabinet of 
i-tiolce «alnut veneers. 17 Indies high. Pentode output, vari- 
able Mu tube, full floating moving cull dynamic speaker, 
iiitillnuom (sleple»sl static ami lone control, combined vol- 
ume unit ml ami on -off switch, illiimi natetl dial vvllh vernier 
drive »wh fen lure* as thc<e make The *"ro>ley I.1TLFKLI.A 
the great cm of nil radio \nlue<. Only $3»».36 complete. 
Al-o The LITI.UO V. a 3.V low hoy #ja rfl Complete 
! del with t-anie t>p* dinssls Ttfln MU wlili 
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The Crosley 
PLAYBOY 
8 TUBES 



with 8 Tubes 
Complete 



An exquMtely designed all wood compact fable model. 1 7 
indie* hleli. iimMng the new Crosley H-tobe pti»h>pull IVn- 
lode output, variable Mu. Simerheiemdynt chas*l* with laiesf 
t>pe t'nwley full Hoatlni; moving coll dynamic sm-nkei. Two 
live-element Pentode ouipul «ube> nfflneclcd in pudi-pull; 
luo variable Mn tube-.; continuous (>icple»*i variable static 
anil tme control; Illuminated hairline shadow dial wUb 
veinler drive; comidned volume com ml and on -off twitch; 
full floating moving toll d>namie >i>eaker. Priced amn/.higl.\ 
low. Abo consul* modcR The CllKKltlO at $."»<:. mi. The 
MKKItY MAKKK a* $7r».00. the ANNOl'NVKK al $85 Hit 
the FLAVTIMK (Klectrle tJlnrk Model* at Ifl-Vmi. incorpo- 
rallng the >jime type SI'PKKll KTKKOOYNK i-Iim"H <«»m- 
plete wllh lubes. Never heforo such rn.lio value*! 

Push-Pull Pentode Output 

SUPERHETERODYNE 

with METER TUNING and 
Automatic Volume Control 
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' FLEX CORD CON- 

NECTS THIS REC 
X WITH MAIN A.C. 

■ FLEX CORD CON- 

| NECTS THIS REC. 

I W|TH R£ C f> C J ON 
V* AMP CASE 



A.C RECEPTACLES MOUNTED ON SIDE OF TURNTABLE CASE 



Fit 2 

Connections within the turntable ruse of the Portage Son ml Recorder. Tube T6. in conjunction 
with meter .U_\ i< a Volume level imiietttor. 



Complete 
with 10 Tubes 



An umi-iiiilly attractive ami tiovverfiil table model radio re- 
ceiver IncnriMtriif inx the in-tiibc po<di-pull Pentode Onlimt. 
variable Mil. H I' I *K It H ET K IIOO YN K rha«-l« with MKT Kit 
Tl'MNO and Auditorium Size t'm-lej full limiting moving 
roil il>ii:iuile >|ienkcr. Slump vvalmn wnee»- from imnel 
nith hurl maple oveilay. Top. >\ile> ami pll..\lers of walnut 
fiuMi Dimension*: 2<Oz" high, li>" wide. IU" deep. 
A Ho i\ magnlflient idx-legged t on- Cfl I'mnplete 

Mile model with same !jk elia^U \H5f Jit wi,h 
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Learn Chemistry 

Dr. Sloane Will Teach 
You in Your Own Home 




T. O'Conor Slo*n« 
A.B., A.M.. Ph.D.. 
LL.D. 



Chemistry offers 
those who are am- 
bitious and willing 
to apply them- 
selves conscien- 
tiously, the great- 
est opportunities 
of any vocation 
today. Industrial 
firms of all kinds 
pay tempting sal- 
aries to get the 
right men. Oppor- 
tunities abound on 
every hand. 

Now Is the Time 
to Study Chemistry 

Never before has the world seen such 
splendid opportunities for chemists as exist 
today. In factories, mills, laboratories, 
radio and electrical shops, industrial plants 
of all kinds, chemistry plays a vital part 
in the continuation and expansion of the 
business. No profession offers such oppor- 
tunities and thr next ten years are going 
to show the greatest development in this 
science that this country has even seen. 

You Can Learn at Home 

Our home study course, written by Dr. 
Sloane himself, is practical, logical and 
remarkably simple. It is illustrated by so 
manv experiments that are performed right 
from the start that anyone, no matter how 
Utile education he may have, can thoroughly 
understand every lesson. Dr. Sloane will, 
in addition, give you any individual help 
you may need in your sludies. 

Easy Monthly Payments 

Von do not have to have even the whole 
price of the course to start. You can 
pav in small monthly amounts, earning 
the cost as you go along. The tuition is 
very low, ami includes your lalwratory out- 
fit — there are no extras to buy with our 
course. 

Experimental Equipment 
Given to Every Student 

We give to every student without addi- 
tional charge his "chemical equipment, in- 
cluding fifty pieces of laboratory . apparatus 
and supplies and forty-two different chem- 
icals and re-agents. 

Tuition Price Reduced 

Resides furnishing the student with his 
Experimental Tquipment, we have l*en 
able, through the big increase in our student 
IkxIv. to reduce the cost of the course. Write 
today for full information and free book. 
"Opportunities for Chemists." 

Mail the Coupon NOW! 

CHEMICAL INSTITUTE 
OF NEW YORK, Inc. 

HOME EXTENSION DIVISION 
19 P»rk Place New York. N. Y. 

CHEMICAL INSTITUTE OF NEW YORK. 

Home Extension Division 

19 Park Place, New York, N. Y. 

Please semi me at nnr«\ without any olt 1 1 pal ion on 
my part, your fre* llook •'Opiwrtunhles for Chemists." 
ami full mirtlculani about the Kxperimentnl K<iulpment 
given to every student . -Also please tell me about your 
I >lan of payment, 
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ADDRESS 



THE TELEPIANO 

(Continued from potje 40*2) 



CITY . 
UC-132 



each key circuit of the receiving pin no ts 
provided with ;i signal sustaining device 
which maintains the current in t lie key- 
;ict uating solenoid during one revolution of 
the commutator brush, the process being 
repeated as long as the broadcast artist 
holds any key or keys clown; for long or 
for staccato notes. 

the broadcast artist can modnhitc any 
desired note at will by an additional mecha- 
nism, the details of which are not shown 
in the diagram for the sake of simplicity. 
Timer* for the first time in the mechanical 
piano field the music with slow crescendo, 
etc., effects is rendered exactly as played. 
This type of modulation requires an addi- 
tional set of contacts, shown in Fig. 1, and 
also in Fig. B adjacent to the arm of the 
inventor, Mr. Watson. 

The new invention will he marketed in 
several forms or models. An attachment 
will he sold to present owners of pianos, 
the keys of which are seldom dusted at pres- 
ent and less often played. Then there will 
he the complete Radio Tclcpiano delivered 
intact. Probably the most popular form 
will be n compact, keyless instrument in a 
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(KEY NOW DEPRESSED 
KNEE LEVER(MOOOLATION CONTROL; 




/SOFT PEDAL 



IOUD PEDAL 



Fifi. 1 

Circuit arrangement of the "Ttlffiuno." 

cabinet somewhat like the l»etter-elass radio 
set of today, and such an instrument would 
be highly desirable for those music-lovers 
who must conserve space, notwithstanding. 



PORTABLE SOUND RECORDERS 



(Continued f 

To read the current in the other leg, it is 
only necessary to reverse the microphone 
plugs. 

The amplifier is cushioned from me- 
chanical shock by means of sponge rubber 
underneath and on the threaded steel rods. 

The carrying case is of black imitation 
leather. The dimensions are 1* x 12x18 in., 
and the total weight is alamt 3U pounds. 
Turntable and Level Indicator Case 

The volume indicator panel is located in 
the turntable carrying case !>o as to mini- 
mize the number of wires between the ampli- 
fier and the recorder. 

A 250,000-ohin potentiometer, R12, Fig. 2, 
is used for varying the input signal to the 
tube, thus controlling the swing of the 
indicating needle. This potentiometer is* 
purposely located inside the case so that 
once the setting is made, there is no chance 
of accidentally changing it. A 50-ohm rheo- 
stat, K15. controls the filament voltage on 
the level indicator, while the plate voltage 
is controlled In a 10,000-ohm potentio- 
meter. It 1.1. 

In this turntable ease are located two 
ordinary plug receptacles connected in 
parallel. One of these connects to the main 
lighting circuit, while the other supHcs A.C. 
to the amplifier. The output of the ampli- 
fier is connected to the cutting-head by 
means of a cord and plugs, the latter being 
colored bine to differentiate them from the 
three microphone plugs which are red, green. 
;md black. The color system is used to 
facilitate the making of the connections 
when speed in setting up is necessary. Phone 
receptacles are provided in the amplifier 
for monitoring purposes. 

The dimensions of this ease arc ?> x 18 x 18 
in., and its total weight is about 25 pounds. 
| ]t is made of the same material as the 
j amplifier ease and one man can easily carry 



Oiu fhtife M\) 

both of these cases. 

This about concludes the discussion of 
this innticy-making branch of recording, and 
the writer invites any correspondence per- 
taining to Instantaneous Recording. Write 
only on one side of the paper and enclose a 
self-addressed stamped envelope. 

List of Parts 

(Am el-man) 
One Jewell, 0-50 mn, millianiniclcr, Ml; 
One Thordarson microphone transformer, 
Til 

One Sangamo 1st stage A.K. transformer, 
T2i 

One Sangamo push-pull input transformer, 
TM; 

One Sangamo push-pull output transformer, 
T4i 

Two Klectrad 20,000-ohm resistors, U2, 115; 
Two Klectrad 1.000-ohm resistors, K:l. 
One Klectrad 30.000-ohm resistor, l<4: 
One Klectrad r>0,000-ohm resistor. H7: 
One Klectrad. J^-ineg. potentiometer, U8; 
One Klectrad 10,000-ohm potentiometer, HO; 
One voltage divider, It 10; 
One Aerovox 2-scction condenser unit, 2 inf. 

■ lid 200 v. (per section), Cl, ("i: 
One Aerovox 2-sectinn condenser unit, 2 inf. 

and KM) v. (per section). C2. C*; 
One Aerovox filter condenser block, 2, 4, 8 

inf., respectively, C7, C8, C9; 
Two Thordarson filter chokes, CIU, CH2: 
One Thordarson power transformer, I'Tl; 

( Turntable Case) 

One Klectrad 14-meg. potentiometer. R12; 
Two Klectrad 50-ohtii resistors, U 14, Rr5; 
One Akra-Ohm 10,000-ohm resistor, Hl<»; 
One Klectrad 10,000-ohm potentiometer, 
Hlftf 

One turntable ami feed-screw, TT1. 
One Jewell, 0-5 tna. inilliaiiiineter, Ml; 
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MORE MONEY 



A BEGINNER'S 
SET ANALYZER 

{Continued from jxi<;6 110) 

sistor, ami adjust so that type "80 tube reads 
not quite full scale before but tun is pressed. 
Using a 15-ina. scale (as we did) the re- 
sistor was adjusted to make a good type 
'80 tube read about 13 ma. 

Four sets of leads are required as fol- 
lows: An A.C. 2- wire cable terminating in 
plugs at either end; a set of test leads, com- 
prising t\so wires terminating in plugs; a 
screen-grid test lead terminating in a screen- 
grid clip at one end and a panel plug at 
the other; and a standard 5- wire analyzer 
cable. 

List of Material 

One A.C outlet socket; 

Three 5-hole tube sockets; 

Four J-hole tube sockets; 

One meter (used 0-5 ma.; recommend 0-1 

ma.); 
One phone jack; 
Seven pin jacks; 
Two push buttons; 

Four IXP.S.T. push button switches; 
Two D.P.D.T. jack switches (Sw. No. 1 and 
No. 2); 

One power transformer made out of 

Freshman transformer; 
One rheostat 200— 250 ohms Hi; 
One 4-00-ohm resistor H8; 
Two 10,000-olun resistors HI and H2; 
One -KXOOO-ohm resistor KM ; 
One G0,000-ohm resistor 1U| 
One 2250-ohm resistor It 5. 
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PHOTOELECTRIC SORTING 

LATEST on the list of accomplishments 
t of the light-sensitive cell is its use in 
a machine for sorting file cards. 

Accounting departments will find this 
"one-eyed robot** an effective assistant. The 
machine, designed by Dmighiss A. Young 
of the Westingtioiise Electric and Mfg. Co., 
was developed in response to a demand for 
a machine which would sort and file bill 
stubs at the rate of several thousand per 
day. 

Previous methods of sorting included the 
use of punch marks in locations coded for 
the particular routing to be obtained. The 
limitation of this method is the number 
of combinations possible, — only a few hun- 
dred. The new photoelectric method makes 
available, according to Mr. Young, over 
1(M\(K)0.(K)0 combinations, — on a card meas- 
uring only iy« \ ;U, in. long (still leaving 
sufficient room for the name and address 
of the customer) t 

In a few words, the pliotnelect ric method 
of can! sorting may be described as a sys- 
tem of selection through the operation of 
a number of relays actuated by the light 
reflected into a single photoelectric cell from 
a card carrying along one side of a surface 
a number of short, black lines. These are 
arranged as to frequency and relative spac- 
ing in accordance with the predetermined 
coding for a given routing of the file card. 

This opens a new field of installation and 
maintenance by the man who is familiar 
with photoelectric cells and their associated 
apparatus. 



Many service men could double their incomes of others 
if they knew how to go alxmt it. There are income, 
tricks in all trades and radio 
service offers tremendous possi- 
bilities. Often a him from an 
old-timer will make hundreds 
of dollars for you. Here is a 
book which you can have for 
the asking — a book which every 
radio service man should read. 
It tells you how to make more 
money out of radio service. 
There are secrets which "old 
timers" have learned through 
years of experience. You can 
have the benefits of these. You 
don't pay a penny — you don't 
promise to pay any for this 
book will be sent to you with- 
out any obligation of any kind 
with our compliments if you 
will sign and send in the 

coupon. It is part of our plan to help hide- only and will 
pendent radio men profit by the experience upon receipt 



Radio Service 
Men's Guild 

The work mm' helnK dime 
by the Kadlo Sen Ire Men's 
cuild I* not fur i»rotit. 
It «*»« undertaken beeaUan 
(»f the need for practical 
business* tralnlm: for radio 
>er\Iee men. You can help 
li$ .sen lirur In suggest ions. 
The offer made below Is 
entirely without rost to 
you. There are no due*— 
no payments of any kind. 
It ! done for (he '"flood 
of the service. " 



the industry and make a bigger 

Brim Full of 
Facts 

This l»ook was written by a man 
who has pi ohahly had more ex- 
perience than any one else in 
the industry. It tells you in 
.-simple language the principles 
and practices which made him 
ihc outstanding figure in the 
radio world that he is today. 
Thc,«c are a few of the sub- 
jects fully covered: Selling the 
public on radio service— Value 
of Personality Newspaper ad- 
vertising — Hnsinc«« literature — 
Types oi service letters — Elec- 
tric sign* Making tubes busi- 
ness builders. 

This ImioIc is for service men 
be sent FKKF. and fully postpaid 
of the coupon completely filled in. 




FREE 



toServiceMen 




RADIO SERVICE MEN'S GUILD 
1261 Fullerton Avenue 
Chicago, Illinois 

You may send me your l>ook "Making Money 
Out of Radio Service" absolutely FREE and 
fully postpaid. (Please answer these simple 
questions) : 

What radio training have you had? 

No. of years in radio: 

Do you give radio all your time? 

Have you a stove ? 

]>o you work for some one el>e, if so whom?- • 

Name 

Address 

City 

State 



SHORT-WAVE STUFF!! 



SHORT - WAVE WAVE- 
METER. Simple to Use. 

MakeH stations easy to Ami. 
lUnge: 15 to *J5« Mater*. 
Accurate. Shielded. Cali- 
bration Remains Constant. 
Cluck Regenerative Re- 
ceivers, Coil and Condenser 
Ranges, Transmitters. eU . 
Complete Wavemefer. with 
Go! It, Calibration Chart and 
Full Instructions List, $|.V 
Your Special Price. Post- 
paid, $8.95 . Ham- Band 
Meter. I.Ike above. V* of 
\% arturaey. With Cali- 
brated Cull for any One 
Mam Rand. $1' 95. Add 
f2.no for eueh etfra Ttnnd desired BUILD A 

SHORT WAVE AND TELEVISION SET Using a Set of 
our COMPLETE PLANS listed belou : One-Tube Set 
(Also shows bow to use this set as Adapler. or sui>crhet 
Conxerfer). . . . $10 Two-Tube S«t (Also shows 3* 

Tube Hookup*). »55c . . Latest Fou--Tu*e Set with 
Pentode. 7> . . . One- Stage R. F. Amplifier, connect 
■tln nl of Any Short -Wave Set. Hie . . . Two-Stage R.F. 
(TUNED) >;iine as oiie-si»Ke but 2 tubes. 50e . . . 
Adapter Clans, ,15c . . . 10 Pukcs IMans for $S Short - 
Wave Transmitter. fl.V. \\\ tho Pope? EASY TO 
I1UILD! TOTAL: $1.10. All of Above Plans, $2 in RMs. 
First Three Above. ?1 Rill. 

DELFT RADIO 

524 Fairbanks Ave. Oakland, Calif. 




RADIO DEALERS 
RADIO SERVICEMEN 
NEW 
Radio Handbook 

CONTAINING: 
Technical I nfot mniion. 
Volume Control duide. 
Transformer and Condenser Guide. 
Radio Replacement Parts Catalog. 

Sent postpaid anywhere for only 

25 Cents 

Specials {rout our Catalog 

At water Kent 37 Block with chokes ( 5795 
Atwaier Kent 27 Transformer, ca. ) 
Majestic Super **li'* Kliininaior Klock { » 7 1fl 
Electrolytic 2 anode Condenser, ea. J 

Hard to Get Parts- We have them. 
Send us your Repair work for estimate. 

Grant Radio Laboratories 

6519 South Italstcd Street. Chicago, 111. 
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Hot off the press! 

The NEW RADIO and TELEVISION 
DATA DIGEST and ANALYSIS 




Complete Specifications and Detailed 
Facts About All the New Lines . . . 

This condensed Radio and Television Di- 
gest contains all details as to W hat's New 
in Radio and Television for the season 
1 93 1-1 € >32. Kvery radio dealer, whole- 
saler, manufacturer, mechanic, service 
man ami radio fan will want one or more 
copies. 

It contains complete s pec i heat ions on 
everything in radio, such as prices, sizes, 
types (including midget ami automobile 
radios), speakers, tubes, cabinet dimen- 
sions and the names and addresses ox 
radio set manufacturers together with 
their trade marks. In fact everything that 
is required to keep abreast of the rapid 
changes and developments in the industry. 

Every Radio Man Needs a Copy 
Tt makes little or no difference which 
branch of the radio industry you are ac- 
tively engaged in or whether you are just 
a radio enthusiast, you will treasure your 
copy of this valuable book. It may be 
used as a buying guide or a selling guide, 
— as a service guide or as a trouble shoot- 
ing guide. As a matter of tact its uses 
are so universal that you will wonder 
how you ever got along without one when 
you have once put yours to use. 

The Only Book of Its Kind 

We know ox no other source ot informa- 
tion that is so concise and valuable to the 
progressive radio man. It tells at a 
ii lance who makes radios with electric 
clocks. — who makes midget receivers and 
all there is to know about them— what 
receivers are featuring, automatic tuning. — 
what types of tubes the new models are 
using. — what television sets are on the 
market. In fact, nothing in radio need 
go unanswered from the moment you get 
yuur copy tit this marvelous book. 



National Radio Trade Directory. Dept. O 
Fourth Ave. and 2Jrd St., N, Y. City. 

litre's ntv two dollars. Reserve a copy of your 
l<J.il- \9.\2 Ka«|i«> ami Television Data 1 litfrsi 
an<l Analysis for mc and let me have it as mkhi 
:i* |K>>sil>le. 



N'ame 



Address 
City ... 



State. 
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Company 
Position 



MAGIC IN METERS 



{CtmthxHHl fit nn page 407) 



internal resistance as compared to a !>.t\ 
instrument ; consequently, care must be used 
in the .selection of the series resistor since 
its power rating must he taken into consid- 
eration. The resistor should have a power 
rating of at lm»t twice the power consumed 
in order to insure constant accuracy over 
extended periods tit' time. 

The formula used to find the value of 
the series resistor, as shown in Fig. 1, is 
used for \X\ ns well as for IXC meters. 

A.(*. meters may be used to measure po- 
tential difference both in A.C. and 1>.C. 
circuits. When A.t . meters arc used in 
!).(', circuits, polarisation of the magnetic 
parts of the instrument may cause erroneous 
results; therefore, two readings should be 
obtained, one with reversed polarity, and 
the average of these two readings used as 
the correct value. 

Power Rating of Multipliers 

In 1M\ luilliaintiicters having a range of 
0-1 milliampere. the power rating of the 
series resistor is low. Referring to Fig. 8 
where it was found that the value of Kin 
was HWHO ohms or approximately 500,000 
ohms, it will 1m* instructive to determine 
the energy dissipated in this multiplier: using 
the formula 

V = 1- R, we find 

p _ .()| MX M)l x 500,000 

V = 0.5- watt. 

In this case, a stock resistor rated at one 
watt would prove satisfactory. 

The lower sensitivity of alternating cur- 
rent meters with their lower values of in- 
ternal resistance places a greater current 
demand on the series resistor. The Jewell 
model "78*" 0-15 volts A.C. meter has an 
internal resistance of about 750 ohms ami 
a sensitivity of 50 ohms-per-volt. To mul- 
tiply this scale .so a> to indicate 150 volts, 
the scale rending must be increased 10 times, 
The value of the multiplier is 

/ 150 \ 
Km = 750 I 1 I 

Km = 750 x 9 
Rni — f>,75u ohms. 

Since the total internal resistance of the 
meter is 750 ohms, and the maximum range 
is 15 volts, then 



I — 



15 



'50 



— 0.02-amperc 



power dissipated through the resistor below 
its nit til value. 



as the current consumed by the meter. 

If the multiplying resistance is fi,750 ohms, 
and the current consumed for full scale 
deflection is 0.02-ampere. then the power 
dissipated 

P = T-R 

1' = .000 V x <>750 = 2.7 watts. 

This resistor should have n rating of 
about 5 watts, especially where the multi- 
plier is used in an enclosed case with poor 
ventilation. In cases where a resistor is 
used, whether it be in series or shunt with 
a meter, care should be taken to keep the 
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Fig. 10 

A voltmeter of the "1.0n<)-o/*wi*-/vr-:'o/f" type; 
unit M.i is <i 0*1 ?n<i. milliammeter. 

Condensers as Multipliers 

Capacitors as multipliers may only be 
used in alternating current circuits. The 
circuit of Fig. 11 shows the multiplying 
capacity (' in series with the meter A; the 
resistance of the meter is indicated at ltv 
ami the reactance of the condenser Xc. For 
(iO-eyele work, the inductive reactance of the 
meter may be ignored, the total impedance 
of the series circuit becoming 



Z = V Rv 2 + Xc 2 - 

Xc being the reactance of the condenser in 
ohms ami i> found from the formula 



1,000,0 HI 



Xc = 



<i.2H x f x C 

One of the best ways to find the value of 
capacity required is to first obtain the mul- 
tiplying ratio. For instance, it is desired 
to increase the range of meter V, Fig. 11, 
having a voltage scale of 15 volts and a 
resistance of 750 ohms, to 250 volts; the 
multiplying factor is 

250 

= IKAk 

15 

Since the resistance of the meter is 750 
ohms, and the multiplier ratio is lti.ti, then 
the reactance of the condenser must he 1<>.<» 
x 750 or 12,450 ohms. 

The capacity of the condenser then is 

1,000,000 1,000,000 

C = — — = 0.2-mf. 

(i.28 x f x Xe :*7<i.S x 12, WD 

The total circuit impedance may be found 
from the formula 



Z = V 750 * + 12.450 * 
Z « 12.479 OHMS 

To determine the multiplication ratio as a 
cheek for accuraev. 



7 

Rv 



12,470 



= 1G.& 



750 
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Tims we find our results cheek with our 
original calculations and, providing that the 
capacity of the condenser is as indicated 
on the label, sit is factory readings will he 
ohtained as long as the frequency is not 
changed. 

Another version of a universal meter has 
been developed by the engineers of tiic 
Shallcross Mfg. Co.. using the circuit shown 
in Fig. If. This arrangement results in a 
meter which can he used hoLh in D.C. and 
A.C. circuits with voltage ranges of 5, 10, 
50, 500 and 1,000 volts; and current 

ranges of I, f>, 25, 100 and 500 milliamperes. 

All voltage scales have a sensitivity of 
1,000 ohms-per-vott, and the current scales 
operate ml a nve-volt drop. 

A single pair of landing posts is pro- 
vided, and the various current and voltage 
ranges are controlled by the switches. The 
change from A.C. to D.C. measurements is 
made hy the switch A.C- D.C The change 
from current to voltage measurements is 
made by the switch "MA" or the voltage 
selector switch "V." 

If the switches are not properly set, a 
cautionary deflection of the needle will he 
noted, or else the fuse will blow. Otherwise, 
the safety key may he pressed and the meas- 
urement obtained. The danger of destroying 
a meter by failure to reset switches when 
changing from one application to another 
is minimized in this circuit by t lie cautionary 
deflection, the fuse, and the safety key. 

REFERENCE TABLE 

For the convenience of Service Men, the 
following information concerning the re- 
sistors associated with various types of 
commercial meters is given. 

The first value given is the range for a 
particular type of meter; the second is the 
value of the internal, or external (indicated 
by ♦), associated resistor for the stated 
range. 



Rv 



Fi*. 11 

This illustrates the use of condensers as A.C. 
meters multipliers. Resistors Rv and Xc arc 
merely symbolic of V and C, respectively. 

Jewell Model 88 D.C. Milliammeter 

Scale Range, 0-1 ma., resistance value 
(approx.) B0 ohms; 0-1.5 ma., 30 dims? 
0-2 ma., 25 ohms; (Ml ma., 20 ohms; 0-5 ma., 
12 ohms; 0-10 ma.. 7 ohms; 0-15 ma., 5 ohms; 
0-25 ma., :* ohms; 0-50 ma.. 1.5 ohms; 0-75 
ma., 1 ohm; 0-100 ma., .75-nhm; 0-150 ma., 
.5-ohm; 0-2O0 m?i., .37-olim; 0-250 ma., 
ohm; 0-:*(H) ma., .25-ohm; 0-500 run., .15-ohm. 
Jewell Model 78 A.C. Milliammeter 

Scale Range 0-25 ma., resistance value 
(approx.) 250 ohms; 0-50 nuk* 120 ohms; 
0-75 ma., :*5 ohms; 0-100 ma., 15 ohms; 0-150 
ma., f» ohms; 0-200 ma., 3 ohms; 0-:*00 ma., 
1.5 ohms; 500 ma., .7-ohin. 

Jewell Model 78 A.C. Ammeter 

Scale Range 0-1 amp., resistance value 
(approx.) .2-ohm; 0-1.5 amps., .15-ohm ; 0-2 
amps., .(Hi-ohm; 0-2.5 amps., .05-ohm; 0-3 



amps., .022-ohm; 0-5 amps., .007-ohiu; 0-10 

amps., .O01-ohin; 0-15 amps.. .002-ohni; 0-20 

amps., .001 -ohm; 0-JJU amps., .001 -ohm; 0-40 
amps., .001 -ohm. 

Jewell Model 78 A.C. Voltmeter 
Scale llange 0-1.5 volts, resistance value 
(approx.) 10.5 ohms; 0-IJ volts. 21 ohms: 
0-5 volts, 50 ohms: 0-10 volts, 1<»0 ohms; 
0-15 volts, 750 ohms; 0-20 volts, 1,000 ohms; 
0-25 volts, 1,250 ohms; Q-IJ0 volts, 1,500 
ohms; 0-50 volts, t.OfM) ohms: 0-75 volts, 
«,000 ohms; (M00 volts, 8,000 ohms; 0-150 
volts, 15,000 ohms; 0-300 volts, 30,000 ohms; 
0-500 volts, 50,000 ohms; 0-750 volts, 75,000 
ohms; 0-1,000* volts, 100,000 ohms. (* Ex- 
ternal resistors.) 

Jewell Model 78 A.C. Voltmeter 
(double runge) 

Scale Range 0-.J volts, resistance value 
(approx.) 48 ohms; 0-15 volts, 2U) ohms. 
Jewell Model 88 DC Voltmeter 

Scale Range 0-3 volts, resistance value 
(approx.) 300 ohms; 0-5 volts, 500 ohms; 
0-8 volts, 800 ohms; 0-10 volts, 1,000 ohms: 
0-15 volts, 1,500 ohms: 0-20 volts, 2,000 ohms; 
0-25 volts, 2,500 ohms; O-.'JO volts, 3,000 
ohms; 0-50 volts, 5,000 ohms; 0-75 volts, 
7,500 ohms; 0-100 volts, 10,000 ohms; 0-150 
volts, 15,000 ohms; 0-300 volts, 30,000 ohms; 
0-500 volts, 50,000 ohms; 0-750 volts, 750,000 
ohms; 0-1,000 volts, 100,000 ohms; 0-1,500 
volts, 150,<HN) ohms. 

Weston Model 301 Milliammeter 

Scale Range 0-1 ma., resist a nee value 
(approx.) 27 ohms; 0-1.5 ma., 18 ohms: 0-2 
ma., 18 ohms; 0-5 ma., 12 ohms; 0-10 ma., 
8.5 ohms; 0-15 ma., 3.2 ohms; 0-20 ma., 1.5 
ohms; 0-25 ma., 1.2 ohms; 0-30 ma., 1.2 
ohms; 0-50 ma., 2 ohms; 0-100 ma., 1 ohm; 
0-150 ma., .<><>-ohm; 0-200 ma., ,5-ohm ; 0-3OO 
ma., .33-ohni; 0-500 ma., .2-ohm: 0-800 ma., 
.12-ohni, 

Weston Models 476 and 528 A.C. 
Milliammeters 

Sc;ile Range 0-15 ma. f resistance value 
(approx.) 200 ohms; 0-25 ma., 520 ohms; 
0-50 ma., 120 ohms; 0-100 ma., 21 ohms; 
0-250 ma., 4 ohms; 0-500 rua., 1.1 ohms. 
Weston Model 506 D.C. Milliammeter 
Scale Range 0-1.5 ma., resistance value 
(approx.) 18 ohms; 0-5 ma., 8.5 ohms; 0-10 
ma., 3.2 ohms; 0-15 ma., 1.5 ohms; 0-25 ma., 
2 ohms; 0-50 ma., 1 ohm; 0-100 ma., .5-ohrn; 
0-200 ma., .25-ohm; 0-300 nia., .Ki-ohm; 0-500 
ma., .I-ohm. 

Weston Models 476 and 517 A.C. Ammeters 
Scale Range 0-1 amps., resistance value 
(approx.) 203-ohm; 0-2 amps., .05-ohm; 0-3 
amps., .C£4-ohm; 0-5 amps., .01-ohm; 0-10 
amps., .0058-ohm; 0-20 amps., .00l(»2-ohm ; 
0-30 amps., .0007-ohm: 0-50 amps., .00057- 
ohm. 

Weston Models 517 and 476 A.C. Voltmeters 
Scale Range 0-1.5 volts, resistance value 
(approx.) 3 ohms; 0-2 volts, 4 ohms: 0-3 
volts, 0 ohms: 0-5 volts, 10 ohms; 0-10 volts, 
H ohms; 0-15 volts, 14 ohms; 0-25 volts, 
M ohms; 0-50 volts, 52 ohms; 0-150 volts, 
105 ohms; 0-250 volts, MM ohms; 1 .50/8/4 
volts, 67/10/10 ohms (only in .Model 476). 

The Weston Model .101 D.C. Voltmeter 
is manufactured with two types of move- 
ments, one having a sensitivity of <»2 ohms- 
per-volt, and the second, of 1,000 ohms- 
pcr-volt. 

The Weston Model 301 D.C. Ammeters 
operate on a voltage drop of 50 millivolts 
up to 50 amperes range. 



No. 550 

OSCILLATOR 

(Licensed by A. T. & T. Co.) 

$1 Q Net to $tyi Net to 

J_ O dealer £ dealer with 

$30 list output meter 

// not at your Jobbers, we will ship 
direct when remittance accompanies 
order. 

A sturdy modulated instrument care- 
fully made. Completely shielded with 
separate battery comjxirtment. Fur- 
nished with 22]/ 2 -x. and 3-v. batteries. 
Also one '30 tube. Direct reading 
broadcast band ( 550- 1 500-k .c. ) and 
intermediate band (120-185 k.c). 
Sharp 2d and 3d harmonics for 260- 
475 k.c. Operating insr ructions at- 
tached in case cover with shielded wire 
leads. Wry compact. In leatherette 
case, 6xlIj4x5j<J in. Weighs but 
8 pounds. Built to high standards. 

Every serviceman should have the No. 
550 oscillator to align r.f. gang con- 
densers, locate defecti\e r.f. trans- 
formers, adjust i.f. transformers, check- 
oscillator stage and determine sensi- 
tivity of a receiver. A necessary in- 
strument. Get yours today. Write for 
catalog of servicing instruments. 

Readrite Meter Works 

Established 1904 
17 College Ave., Bluffton, Ohio 
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GREATEST MAGAZINE IN 
TELEVISION 




"TIMELY developments in radio's latest wonder, 
Teli-vision. are published in every ismic of TEl.K- 
\ ISlOX NEWS— Mr. Hugo r.crn*»»ack"s latent ma- 
gii7ine. Rapid advancement in tlii* .irt tt*l;i> i* «**- 
earning a repetition of the ratlin cycle of year* :igo. 
haily broadcast * are becoming more nnmeroil* and 
r\|ieVtntentrr^ are following in <inirk order in liiiild- 
ing television >et< for experimental intrpn-e*. I*nre- 
siijlit of its development can he "een !►> the pioneers 
nt radio they are equipping tlum-eke- m>\v with 
telex i-i«m exinrrience. 

The articles published in TKf.KVISft >X VKWS 
riv, of piimary importance l«> experimenter* -the* 
a*v simple in construction. understandable and re- 
1-lete with diagrams, photographs and illustrations. 

Interesting Articles in the Current Issue 

*f In- Futme of Television. 

P.uitd \>iur Own Citlmdc Ray Tube Scanner, 
b.hn l.<gi. f'.aird Speaks II is Mind. 
A Pri/'-'W inning Television Uecetver— How t<> 
P.uild It 

\ Pruni Seamier Mow it Work*. 

\ lirst (M.iss Television Amplifier With All I on- 

strneiiun I Mail*. 
('<iiisiriicting a 5 Meter Receiver for the .New 

ritra»>li«frt \N*a\«; Station*. 
An Kvperinieiital Kerr Cell. 

SPECIAL OFFER COUPON 

"l VT SH ™ ~N K\VS RC- 1 32 

y,v Park Pb.ce. New York, N. Y. 

T encbi*e herewith my remit ta nee of SI. 25. (Can- 
ada and u>reij.'ii *1."<H cheek <•> mo n » .nd- r pre- 
lerred, f«>r which von are t«. enter m> Mibsonptinii 
to TI I.FYlSinN XKWS for th>e Yea.. aUo ..end 
me the last two i^iu-« gratis. 1 niidi r*jand that the 
regular *uWription rate i« $1 1 ' 0 and tins «d1er wf» 
be Miid after Hccendief 31. I 1 I.K\ 1>U >N M'.»> 
i* published every other month. 

NAME 



OPERATING NOTES 

SERVICING RADIOLAS 

(Coat linuul from jut ye lofi) 

After an examination. 1 fittriluitcd the 
trouble to tlir hiilnncinjr of Hit* three tuned 
slap's. My clmhjriiifr Hit* Imhineinjr mtcw s 
I found that if 1 Set tlir dial oil .some >t i- 
tion such as KDKA, 1 could brinjr in the 
station with pood volume hut timid not re- 
ceive siny oIIut station with any volume. 
The detector .staff*' seemed to hi- the of- 
fending one. As Imijr as 1 set Mir dial on 
soi in' weak station and then turned the 
hulanchijr screw of the detector stnjre 1 could 
jret the station perfectly. The strew had 
to he turned until it was very ti«rht. After 
many trials and failures, 1 loosened the 
screws holding the stator plates and moved 
the whole section of stator plates slightly 
to one side. When the balancing screw 
was loosened and adjusted on sonic station 
T found that all of my troubles were over, 
for the set worked perfectly from one end 
of the dial to the other. 

On this same model, if the station comes 
in better when the shield can is lifted 
slightly from its socket, it is a pretty sure 
sijrn that the set is out of balance. The 
balancing screws arc located in the front 
of the chassis. 



the 



STATIC REDUCTION 

(Con tiit tied from pa iff 105) 

List of Parts 
Four broadcast coils, 1.1, 1.2, 1.3, T.t; 
Four variable condensers (to match 

above oils), CI, Ctf. C'U C\i 
One trimmer condenser. CIAs 
Two hand-selector coupling condensers, 

.<MHH-mf., (T), Oi; 
One jrritl coupling condenser, .fNiO.»-mf., C7s 
One antenna insulating condenser, .ik*2-mf., 

C«s 

One ground insulating coutienser, .Oo^-inf., 

One output coupling condenser, .OOO.Vmf., 
(10; 

One by-pass condenser, .(Ntt-mf., CI I; 
One regeneration control resistor, 0 to 
meg., H 1 ; 

One sensitivity eontnd, grid-leak 0 to 2 
incurs., H*J; 

Three 85 nth. R.F. chokes, HFC I, HFC'2, 

HFC:$; 
Two t\pc '2V tubes; 
Two I'Y-tvpc sockets; 

My connect in g iii scries with condenser C'b 
at X, an X-L Variodenscr, with a range of 
0-.(MH-mf., more satisfactory tracking may 
hi' obtained in gauged tuning' eontnd. 

Radio freipicney transformers T.I, 1.2, TA 
1.1, arc standard •"antenna" coils; only two 
primaries are used, PI and IH, as indicated. 
Tube VI is the regeneration tube, and tube 
V2 is the signal frei|iiency amplifier. 



ADDRE?? 

CITY ST\TE„ 



The radio industry ninuius the loss 
of one of its most kind)) official*, 
Mr. Francis U. Khle. who was killed 
in art airplane crash November nth. 
lie was president of the International 
Resistance C«>. 
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RADIO SET 
ANALYZERS 

AND 

How to UseThem | 

with full inttrvctiont *ni (fcicriptiont of 
«tl *.1«Iyx«M # hib« ck€cltlrl t 01Citl«t«ff]CtC» 

t>rLV„. J«r'M«l 



Price 50c 
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Copy 



KKK i* the latest 
book, and one of 
the im»>t lropor« 

tunt uhirh wo havo ever l«onL It lUU a l«»ng-m-oitnUe.t 
want for thoro !s not a Si-nUv Man or ;i radiotrician who 
lu> nut mi iiniii.ai.il. ■ n-r fur this Hfli<iiiie book. 

It h tin* ilr>l bonk thai ripUln> COM l'l.KTKl.V the 
operai i < • ■ i of aimh 7 .cr>. lulu- i Junker ^. o<«*itlulnrM. eO- . fn«n 
a lliMr«»tiKlil> l-rartbiil .(iirni|Niiiil. Thf liiMik i> intendtril 
b»r Scnbo Men vf all H»»i". tthetlier junior grade en 
i-xiKTt. K\er>-ono *> ill tltnl a trcmi-iuli»»l< ain«lirit of lhe 
'■iu«-aC* hi its najj'js. Notblti^ ha.-> beeti lett to jour o»n 
1nt;«>nilit) ; ru*r> tiling is ctiiniilftt'. 
The i-oMli'iits: 

Clf.M'TKU 1 : liilnMliiition: 
The Croblonis of tbe Sen ire Man 
Central OeM-riothHi ol Mmlern K»Mehrn 
Tin* Net.l for a lla.tiii Sri \nal>/.< r 
What to K\|>fit i rni n an .\n.il\/» r 

elf.M-ri:il '>■ 'Hie Anah/.»r: 
The FutKliiiiiitiial Ib^jnln ment i of an Aiiabzer 
The Switche- or lti«li Ituttmii! 
Tin- .Mniju-tfr 
Multlsealc Ammeirrs 
The Shunt aivi It-. I'silihnitbui 
Tin- n.C. Voltiiit-lrr 
The M ii It i msi to !>.»■ Vultnieler 
The Multiplier ami Its Calibration 
The A .e. Volt met it 
The Oevign ol a Siniplt- An,»l\/rr 

elf M'TKIl :i' Tronhlf Slh-aiiiK ttltli the Analyzer; 
Chimin, Hth.n of Tmuhh- 

(t» Kxtemal b> the ri'eel\er 
(2 1 In the reeeher proper 
(a' Meilianii-al trouhh < 
llo K twirl il tn ilblf-. 
l»«(..iU-l \nal>-i> "I Klnti. ..J Tiiaiblc — 
( 1 1 Tube Te^ihiK 
(*J> Localizing Irniihle 

la» Ity t>a-t exiu-rieme 

<h> IU aiiu.tl t>->i oi tin nil 

(Tit liiit-riiret.il b t :m»h /••■ i cull in:- 

( t) Tube <-hnri- oi > 

(*•» Clrruit iliagram-. (n-f of' 

Tc>tlng th, i-.iu.-r uuii 
(Tl The Umi <il the au.tl.wiT in feeing iminblual uuils 

Aihlitt il IV.mil>> ami I -r nt the AiMl>-eer 

(l> A< a »iin-liihiO-.| It V. n^-illanil' 

(2l A« a mean- nt linio^ ui< It. I'. .Hid I.R aiilfill fl«*r> 

(:l> A< an olit|»ut meter 
I 'are ami Mnlnien im t- ».t An.ih/.-i> 
i'ouclustnn and Urb-I ? 5 uiiuiia , .\ 

CltAl'TKIt I 

Oetsilled de- rifi Imo- . |.lui|.ijrt ,i|.h-. uml dnuii diagrams rif 
rorii inert ial >el an il.w.er-. 

This book is sold at a ridiculously low price, because it 
it our aim Id put this valuable work in the hands of 100.000 
Service Men and Radiotricians before the end of this year. 

t'lihlijdit'd Us K.\ 1 UO-Cll \ KT magazine. Il lias f Deluded 
In il ail ucrUi-whlle Inlitrmxr imi auiilahb* lo the radb< 
-rr\bltig i»r<ife>d hi ; ami fur Unit rr.iSnn tho prh-e of the 
h.mk kept at a wry rminjnal tl^nrc. 

\NV know lli.il. If >«m an- at all luUTi-te.l hi radio 
Ser\iie ttnrk. >o«i Mill send at oneee for thi- talu.ihle book. 
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I GERNSBACK PUBLICATIONS. Inc.. RC-13S I 
| Park Place. New York. N. Y. 
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PUSH-PUSH AMPLIFICATION 



(Continued from page 415) 



ploys the push-pull connection, as shown in 
Fig. St The operation of the circuit tli tiers 
widely; however, from that of the push-pull 
circuit as the tubes are huiscd to cut-off of 
plate current and operate as a Class "IV 
amplifier, 

The mode of operation is such, then, that 
each Lube hears the I hi r o'er i of the power 
transfer during a single half of the signal 
eyele. During the hist half of the cycle, 
the upper tube is being driven in the posi- 
tive sense while the lower tube is entirely 
inoperative. During the next half-cycle, the 
lower tuhe is being driven hi the positive 
direction while the plate current of the 
upper tube remains in a quiescent state. 
The result is an amplifier stage in which a- 
given pair of tubes may be called upon to 
give an undistorted power output of from 
five to ten times that, obtainable with the 
same pair of tubes in Class "A" operation 
with the same plate voltage! 

The only changes demanded of the circuit 
are as follows: that the input transformer 
be of low ratio, since the grid winding must 
be of low effective impedance during the 
time that the individual tube is driven posi- 
tive in order that the grid current Mowing 
will not disturb the constants of the cir- 
cuit; that the input grid swing or signal 
amplitude be several times that required 
for normal Operation; that the output trans- 
former be capable of handling the heavy 
D.C- pulsations resulting: that the power 
supply be capable of a high degree of regu- 
lation or constancy of voltage under vary- 
ing loads; and that the grid bias be obtained 
in such a manner that it be not dependent 
for its value upon the plate current flowing 
through the tubes. 

Ml these qualifications may be readily 
had with the equipment and apparatus 
available on the open market. 

The necessary regulation may be obtained 
b\ the use of filter circuits of sufficient 
capacity, or through the use of the D.C. 
power lines for plate supply. The arrange- 
ment has a marked advantage for D.C. use, 
where the maximum potential available often 
does not exceed KM) volts. For public ad- 
drrss or theater amplifiers, the regular *i20- 
volt supply (as obtainable from D.C. power 



circuits) is ideal, the resulting power being 
far in excess of that obtainable with A.C, 
supply and a given pair of tubes. 

Operation of Push-Push Circuits 

In Fig. t are illustrated the character- 
istics of the two power tubes in "push-push* 
arrangement. The signal input is shown, as 
is the resulting output wave form. The 
slight distortion resulting from the fact 
that the amplitude of the input is such as 
to swing the alternate grids positive during 
a portion of each half-cycle, docs not ex- 
ceed the 5% deemed permissible. 

The curves given are for type MO tubes 
with the load in each plate circuit equivalent 
to 2000 ohms. For practical purposes, an 
output transformer devised for use with a 
pair of \ r >0*s should serve. It will be noted 
that a dotted line has been drawn in through 
the linear portions of the two character- 
istics; the point at which this line cuts the 
base line gives the optimum biasing potential, 
and the point at which the characteristic 
deviates markedly from the linear shows the 
maximum allowable grid swing. In this 
ease, the grid bias will be seen to be — ISO 
volts, and the maximum allowable grid swing 
about 120 volts (peak). This grid swing 
demand for power output up to the maxi- 
mum limit makes it necessary that we em- 
ploy a pn#h-jmll stage employing a pair of 
'27*s (operated at their full plate voltage) 
prior to the push-pu#h stage. 

The power output from the system is 
given direct I v from the formula: 

P = Ip2 Hp 
where Tp max. is the maximum plate cur- 
rent obtained during the positive peak of 
each half-cycle (in this case about 170 ma,), 
and Hp is the load resistance (2000 ohms). ] 
Thus in this instance of push-push operation 
there is obtained a power output of 39 watts, 
which may be compared with the power 
output obtainable with two MO's in the more 
standard push-pull connection, with the same 
plate voltage, — or about 5 watts! 

110 Volts, D.C, as V 

Similar multiplications of the, output 
power available from a pair of standard 




Fitf, 5 

Schematic circuit of a complete "push-push" audio amplifier which max be incorporated or amy 
radio set operating on 110 volts D.C Of course , the primary of transformer Tl must be designed 
to match the output circuit of the tube feeding the single '12*1. 



YOU GET 

THERE! 




with RCA INSTITUTES 
radio training 

NO matter what you want to learn in 
practical radio . . . whether you de- 
sire elementary or advanced knowledge 

• . . RCA Institutes is fully prepared to 
give you the training. 

RCA Institutes . . . America's oldest 
radio training school, founded 22 years ago 
... is associated with the largest, most 
complete research laboratory in radio. 

Large variety of courses. Enter the one 
fitted to your needs. Modern equipment. 
Instructors with practical experience. Four 
resident schools — Ne* York, Chicago, Bos- 
ton, Philadelphia. Enroll any time. Courses 
start every six weeks. Free university schol- 
arships offered. Also extension courses for 
nome study. Free resident school scholar- 
ships for outstanding graduates. Tuitions 
moderate. 

As the oldest radio school in America — 

and the most modern, up-to-date courses 

we have given training to nearly 20,000 
men. Many of these now hold responsible 
positions in the radio industry. But none 
arrived overnight. Nor will you. Your 
success may depend upon 
how well you train your- 
self. But ... be sure to 
get that training at the 
right place. Write today 
for our free catalog. The 
:oupon makes it easy. 

A Radio Corporation of America Subsidiary 
I — *— 

1 RCA Inantuiet, inc., Dept. NM.75 V.rick Street, N. Y. 
| Gentlemen : 1'leaic aend me ynur General Catalog. I am 
checking below the pbaae of radio in which I am particu- 
I larly intereated. 

• Q Aircraft Radio 
I Q Broadcast Station or Studio 




□ Talking I'icturea 
Q Tcleviaion 



□ Diac and Film Record. 
Ifif 

Q Servicing Home Enter- 
ttinmtm Equipment 



Occupativ, 




PROFI 

Servicemen make $90 per 
month installing AM- 
PERITE. Send $1.62, to 
Dept. RC-1. for complete 
Sample and sales 
helps. 





Self-Adjusting 
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Ratlio 
Eneyehipetlia 

Second Edition Contents 
Entirely New 




^lk)4p«j^ 




2,201 Radio Definitions 
1,253 Technical Illustrations 
34 Tables and Charts 
24 Pages of Appendix 

Size of Book: 
9 in. wide by 12 in. high 

352 PAGES 

Weight, 3 lbs. 
Red Morocco-Keraiol Flexible 
Binding 

Printed on strong ledger paper 
Loose-Leaf Arrangement 



THIS hook U the New 1931 Edition of the 
Famous First Radio Encyclopedia by >. 
(iertishack. the HN l«ook of it> kind nor 
published in America 

The new Second tidltlou— ju«i off the pre**— U 
fully revised, rewritten, and enlarged. It e* the 
absolutely np-io-ihe-mlnule new model of the pin- 
neer First Radio Kncyclopedla. which became H»' 
stand-bv of all radio men In e\ery pan of the 
world Over 3U.IMMI copies of tho llr*i edit Ion were 
sold. 

What the New Second Edition Radio 
Encyclopedia (lives You 

It elves you an explanation ol every word ii-ed In 
radio. These explanations- or. rather definition, 
—are not brief outline Informal Ion like lho?e or 
an ordinary dictionary, hut they ghe In fullest He- 
I alt and at considerable length, the Meaning and 
application uf every word. phrase, general and si»e- 
Hai term u*cd In t he wience of radio. They sue 
written in plain. eter>day hnglish, easily under- 
>«ood t» an>one. „. 

Practically everv definition In the book is illus- 
trated by drawings, photographs, diagram*, or 
.harts. All Mm need to do l< to took up as yon 
would In a dielionary. the word or phrase about 
which you are seeking informal Ion. r iirthcrmnrc. 
each t«nge is ke> -indexed, for greater n>me n lent is 
and speed In locating »n> ileflnllion Al the Sub- 
ject-Matter Is Arran9ed in Alphabetical Order. 

This greatly entarged Second Kdltlon Radio Ml- 
rjclopedla Is an absolute nece-hy to everyone In- 
terested In Radio. It aiders all r»lb <uHN . 
Increases >our knowledge and wm- jwur . Hue. 
cowrs every known iinlio problem, and Is a goto 
mine of practical informal ton for every radio man. 

Mail Coupon Today! 



Kf-n-2 



| S. GERNSBACK CORPORATION 
| 98 Park Place. New York, N. Y. 

Semi me one copy of the new Second Ml- I 
| tlon S. r.ernsbuek Hadlo Kncyclopedla. I en- i 

close herewith $3.98. check or money order pre- 
I ferred. IForelgn and Canada add »5c extra | 
j for postage.) .Money refumled lu full If not 
j sttihfactory. 



| Name 
! A, 



ldre«s 



City State. 



vacuum tubes operated at low voltages are 
available for service from the !>.('. supply — 
for example, from butteries, using the new 
"two-volt" tubes, ete. (I&artou gives the rat- 
ings for the type *:*0 tube as a Class "IV* 
amplifier.) The TM) is the general purpose 
| U 1 M — not the power output tube — of the 
battery-operated line, and its use offers a 
simplification in filament circuit design over 
the design methods necessary witli the 
which has a filament current of 130 ma. (as 
compared with GO milliamperes for the 
The simplification is most apparent where 
the tube is used in series-connected filament 
circuits, but also involves a saving of .HO- 
ampere where parallel- wired filaments are 
used— as with the air-cell battery. The 
normal output of a *:*0 is Hi milliwatts, while 
with two such tubes in "push-push" an 
output of 1 watt is obtained — at a plate 
voltage of 157.. 5, and a negative bias of 

— 1<; volts. 

The writers original amplifier, prhff to 
the publication of the Hart on article, em- 
ployed two *e»Vs with a plate voltage of 
KM) — as obtained from the l).(\ power cir- 
cuit. The grids were biased close to the 
cut-off of plate current. 

The high current drain necessary for the 
operation of these tubes resulted in a tre- 
mendous light hill, nearly 2oo watts being 
drawn from the supply circuit. The out- 
put transformers tin the market were not of 
low enough impedance for the optimum con- 
ditions, but the power output obtained was 
fully equal to that with the same tubes at 
their maximum rating. The grids were 
swung directly from a screen-grid detector 
employing a *2V tube with a l / l -mcg. leak 
ami a .<MX>I-mf. grid condenser. Recently 
the system has been changed over to a pair 
of *I2*S, operating from the full 2*20 volts. 

It was found, upon investigating the fact 
that a blown fuse sent the full 220 volts 
through half of the apartment, that the 220- 
volt line came right up into the kitchen in- 
stead of being split in the basement of the 
house. The receiver now draws a load of 
50 watts with the filaments in scries and 
puts a maximum undistorted power of about 
four watts into a dynamic reproducer work- 
ing directly from a screen-grid detector into 
the power tube grids. This involves a maxi- 
mum peak grid swing of 1-0 volts on the 
power tube grids. 

Despite the change to the smaller tubes, 
the power output obtained is still equivalent 
to that obtainable from a pair of *t-Vs work- 
ing under optimum voltage conditions — but 
the power drain is only about an eighth 
that which would be required were the *W> 
filaments used ami fed from the power line. 

The circuit arrangement is shown here. 
Fig. 5, as adapted from the present receiver, 
but with provision made only tor its opera- 
tion as a phonograph or public address am- 
plifier from the 220-volt lines. In almost 
all D.C. locations the 220- volt supply is 
available; cither immediately at band, or 
so close that it requires no great effort to 
tie in to it. The simplification of the am- 
plifier as shown, over a job employing *WVs, 
is rather obvious — the business of dropping 
the filament voltage along a resistance is 
of considerable difficulty when working with 
currents of the magnitude involved when the 
'-tii is employed; and it is not likely that 
anv job will be encountered where a greater 



power output than is available from the unit 
shown in the figure will be demanded. 

It must be repeated so that it will surely 
"sink in,'* that the output from the twe T2's 
connected in **push-push M as shown in the 
diagram, is the equivalent of that of a pair 
of *Wi's operated in push-pull at the maxi- 
mum allowable plate voltage. If necessary, 
the job shown can be made battery-operated 
with no sacrifice in power output although 
it will he necessary to cart around a small 
s ix-vo|t storage battery and a block of 
five 43-volt heavy-ditty "IV batteries. 

For the guidance of constructors, the 
following list of material used in the writer's 
amplifier is given: 




GRID VOLTS 



< at 



Z1M 



SIGNAL 




OUTPUT 



BIAS 



Fiji. 1 

.Ibn'f. Omph of push-pull operation. 

2 

Below. Pusli-push rcpressMcd by tjmpU. 

List of Parts 

One volume control potentiometer, ^-meg., 
HI; 

(hie bias resistor, 28 ohms, 2 watts, H2; 
One bias resistor, IfciO ohms 10 watts, H3; 
(hie filter resistor, o.ooo ohms, 2 watts, HI; 
One Amertran input transformer. Type iOi»- 
\, Tl; 

(hie Amertran push-pull input transformer, 

Type 1-51, T2; 
One Amertran push-pull output transformer, 

Type m, T:J; 
One Amertran coupling impedance. Type 

lo:$, u s 

One Amertran filter choke. Type .Vii-A, 1/2; 
Two by-pass condensers, 2 mf. (each), 21 Ml 

V., CM, 02; 
One coupling condenser, l ' 4 -inf., 200 \\, (':$; 
One electroh tic filter condenser, :*2 inf., C*l. 

Two .ID-watt tubes with 1000 volts on the 
plates can be called upon to deliver about 
200 watts of undistorted audio power out- 
put; or a pair of Mil's (as indicated in the 
curves) can be operated from one of the 
mercury vapor *80\s at a plate voltage of 
.*HM1 to give the same tint put power usually 
necessitating a pair of 50-watt tubes with 
a plate voltage of 1500. 

The next ratlio season will in all proba- 
bility sec the use of this power output sys- 
tem in many radio receivers. The writer 
already knows of several manufacturers 
contemplating the use of the arrangement 
in commercial receivers for direct current 
operation. 
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THE BOOSTER STAGE 

(Continued from puge l\6) 

of **1V and, l>y fine adjustment of C2, the 
oscillator oik] detector circuits can he made 
to track almost exactly. 

The first I.K coil I.] is ;in ordinary hroa<l- 
cast coil, either .(HM):j.5-mf. or .lMK)5-iiif. type, 
tuned hy CM). The rejruliir primary is 
removed and replaced with U) turns of N'o. 
'Mi D.S.C. wire. If this coil is homemade, 
wind 10 to U) extra turns on the secondary 
Jind use less of the tuning condensi r; this 
prices slightly better selectivity and signal 
strength. 

In arranging the parts, the detector tube 
should he at one end of the sub-panel, and 
the oscillator tube and coil at the other end, 
with the first intermediate tube :md coil in 
the middle. The arrangement of the other 
components is not critical. The writer used 
a double-drum dial, which gave very smooth 
control of these selective circuits, although 
any equivalent dial or dials may be used. 

The A.C. power supply unit used was 
salvaged from an old receiver; any pack 
delivering 2>/ a volts for the filaments and 
1% 90, and 180 volts of "B M may be used, 
or a 2 '/O- volt fd anient transformer and a 
standard "IP eliminator. In the writer's 
pack, it was necessary to add a 4-nif. con- 
denser between the '80 and the first filter 
choke to eliminate A.C. bum. 

Results Obtained 

A number of short-wave stations have 
been picked up on this booster. Presumably, 
the high frequency transmission was hetero- 
dyned by a harmonic of the oscillator's 
fundamental frequency. Station W2XAL 
has been received in California with very 
good volume. In the broadcast band, sta- 
tions have been received on everv one of 



24 TURNS 
N» 28 0.5 C 
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- B4 90V 
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6 TURNS - 
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OSCILLATOR. C0lt(L2) 



Fit. 2 

Oscillator details. All coils arc wound in the 
same direction. 



the 96 channels, as well as a handful of 
Mexican stations in between the I'niteti 
States channels. 

The writer uses a Model 91 Majestic 
receiver, hut has operated the I Minster satis- 
factorily on a number of others. 

When the liooster is connected, turn the 
broadcast dial to about 510 kc\ (just above 
the broadcast band), then turn the first I.K. 
condenser all the way in, and then back 
about one turn. 

Tune in a local station and adjust con- 
denser C4. for greatest Volume, then find 
a weak station and make an exact adjust- 




TIME 



LABOR 



EXPENSE 



TpEWER resistors required in stock — and fewer sizes in the service 
man's kit. That's the happy situation when you use TRU VOLTS. 
And see how easily repairs are made with TRUVOLTS — and the 
valuable time you save yourself and your customers. 

The exclusive TRUVOKT Adjustable Clips may be added, 
removed or set any point for exact voltage values. 



Patented, open-air winding keeps TRUVOLTS cool 



All standard sizes. 

MAIL COUPON FOR CATALOG 



175 Varick St.. New York.. N.Y. 

ELECTRAD 




incnt of this unit (which is very critical in 
its setting). 

An aerial may easily be added to the 
booster, as indicated in dotted lines; switch 
SAW is the usual off-on type of instrument. 
In cases where extreme sensitivity and vol- 
ume are desired without the directional 
properties of the loop, snap the aerial into 
the circuit, — but turn down the volume first, 
to spare the speaker. 

If shielding is not used, hand-capacity ef- 
fects will be eliminated by the use of Ketn- 
ler condensers; otherwise, the steel tuning 
shafts may be replaced with insulating 
shafts; and instead of fastening the con- 
densers to the dial with the metal strips 
furnished, cut insulating strips the same 
size and use them to fasten the condensers 
to the dial (thus insulating the con delist* rs 
from the dial). 

Dual Volume Control 

Viewed from the front, Kig, B, the bind- 
ing posts at the right go to the aerial and 
ground posts on the broadcast receiver; use 
shielded wire, with the shield making the 
ground circuit. The binding posts at the 
left are for the loop, while the single post 
at the. rear-left is for the outside antenna. 
The knob at the left controls the A.C line 
switch, ;oid the one at the right, the Resist - 
ograd volume control (since the booster 
may lie located several feet from the broad- 
east set, it would be inconvenient to operate 
its volume control). 

N'o special care was taken with the wiring, 
except that "point-to-point" connections 
were made wherever possible. Tin* cathode- 
oscillator pick-up coil lead is in shielded 
win-, as are several of the longer "H" leads, 
although this is not absolutely necessary 
(tins shielding makes a convenient ground 
connection for some of the leads). 

In one or two cases, it has been necessary 
to filter the M H" supply to the oseillator 
(Continued on pane IM>) 




JUST ISSUED! 

Crammed full of Radio's latest 
innovations, quoted at prices to 
command your interest. Ser- 
vicemen, Set Builders, Dealers, 
Agents ... It will pay you to 
write at once for this vitally 
valuable catalogl 

*25RWesll7 , 'St.. NewYorkRY 




s 



HHADQUARTERS 

for all 

Radio Servigemi-n's Supplies 

We wry the largest supply of replacement 
parts and general radie pirts in the mid* west. 
Our stsre is the rendezvous far radla servieemen 
who will always find the latest and the be*t 
in radia merchandise in stock. Wa specialize 
in replacement transformers, cendensers, resist* 
ers and volume controls for all makes of radio 
sets. 

Be sure to drop in and see us when 
you are in Chicago. 

NEWARK ELECTRIC CO. 

A Radio Service Institution 
229 West Madison St. Chicago, 111. 
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FREE Miniature Edition 

of Radio's Livest Magazine 
SIMPLY FILL OUT AND MAIL COUPON! 

I—I ERE is really a novelty in 
' magaiine publishing — a 
complete edition of RADIO- 
CRAFT, including a 4-color 
cover, has been reduced so 
that it can conveniently fit 
into your vest pocket. 

Thi's brand new miniature edi- 
tion is in every respect an 
exact reproduction of RADIO- 
CRAFT in its usual dress. 
The small edition is complete 
with hundreds of photographs 
and wiring diagrams, lengthy 
articles by prominent authors, 
servicing problems and lat- 
est in radio. The type, al- 
though greatly reduced 
in size, is still read- 
able, advertisements 
clearly distinguishable, 
end still the size of 
this copy is only V/4" 
wide by 4%" high. 

A copy of this maga- 
zine will "be sent to 
■you absolutely FREE — 
just fill in the coupon 
completely and mail 
it to RADIO-CRAFT, 
Your copy of the mini- 
ature edition will be 
sent to you promptly 
by return mail. 



RADIO-CRAFT Magazine 
98 Park Place, New York. N. Y. 



RC-1 



Please send me tbe Miniature Killtion of 11ATMO* 
CRAFT » two cent stamp is enclosed to co\er 

tbe cost of po-tajce. 



□ 1 AM A RADIO DEALER 

□ I" AM A SERVICE MAN 

□ I AM A RADIO ENGINEER 

□ I AM A RADIO EXPERIMENTER 

□ 1 AM - 



Name 



A«l'lr»" 



CLASSIFIED ADVERTISEMENTS 



BUSINESS OPPORTUNITIES 



RADIO EXPERIMENTERS: You can easilv add 
to your present income by Locating Ituried Treas* 
ure and I'nderground Metals through Radio 
Methods. We teach you how to build and oper- 
ate. Full details for Rid Stamp. Exchange, Box 
6N7, El Monte, California. 

CHEMISTRY 



BECOME TRAINED HI KM 1ST. Thousand* of 
Opportunities — fascinating caieer. I .e anient home. 
Complete experimental laboratory outfit given. 
Write for bin five bonk. Chemical Institute, 

1*J Park Place. Dept. KC. New York. 

I NVENTORS 

PATENT VOCR INVENTION : Send for FREE 
bonk. "How to Obtain a Patent, 0 and "Record 
of Invention" blank. Consult us about how to 
nriitret vour ideas. Victor T, Evans & Co., 630A 
Ninth Street, N. \V.. \Va*>1iint!tfm, D. C. 



LATHES 



AN 8- 1 NCI I Hack Ccared Screw Cutting Lathe for 
Radio Shop and Experimental Work, $100 up. 
Ea-.v Payment Terms. Cuts screw threads and 
machines metals of all kinds. Write for Cir. 
cular No. S with illustrations, prices, and terms. 
South Rend l.athe Works. 148 Madison Street, 
South Itend, 1 x id. 



RADIO 



SERVICE MEN. ATTENTION — Speakers re* 
wnind, magnetized, repaired, $2.00 to $2.75. Com- 
plete Power Pack Service Transformers rewound, 
condfiistT block* repaired, resistors duplicated. 
Cittarantee<l. Clark Itrothrn Radio Co., Albia. 
Iowa. 
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(Continued frmti P20) 



AY. 


T>i(tl 


Cttti 


Station 


1400 


10 


wen. i 


Chicago 


KJ70 


22 


KIM 


Walla Walla 


1190 


:w 


\VO.\l 


San Antonio 


1050 


50 


KNX 


Hollywood 


JH0 


50 


WD.W 


Fa r^ro 


MM> 


t» 


KSKl 


Pocatello 


900 


(i:i 


Kll.l 


Los Angeles 


mo 


(iti 


KMC) 


Tacoma 


850 


67 


KWKII 


Shrcveport 


800 


71 


WFAA 


Dallas 


780 


73 


X VAY 


Mexico City, Mexico 


7b(J 


75 


KVl 


Tacoma 


690 


81 


CFAC 


Calvary, Altu., la nail 


oOO 


90 


KKSI) 


San Diejro 


550 


95 


KFYK 


Bismarck 



INFORMATION BUREAU 

(Continued from i><nje 122) 

"The right-hand tuning knoh controls a rotor 
coi? for each stage, which through variometer 
action varies the inductance and thus tunes each 
zone. The contacts to these rotors should also lie 
cleaned. The proper method of cleaning l>otli zone 
and rotor contacts i* to use a pipe cleaner or a 
special tool with special felt which has been dipped 
in "Carhona" or carl>on-tetra -chloride; or, if tin 
tir>t two are not available, alcohol may Ik- nse<l. 
After the cleaning operation a very thin film 01 
\aseline may l*e spread on the contacts to prevent 
future oxidization. 

"We !>clieve that this information will meet the 
requirements." (W, S. Hartford. Radio Sales 
Division.) 



TRANSFORMERS (Radio Power) rewound, spe- 
cial tvpe« made to order. Supreme Radio Labora- 
tory, 16 Fulton Avenue. Rochester, X. Y. 



THE BOOSTER STAGE 

(Continued from page 139) 

with a H.F. choke and 0.5-mf. condenser; 
so if the set does not work, try tins the 
first thing, — it has never failed to cure. Tin* 
writi r has constructed a nutnher of these 
instruments of a jrreat variety (»f parts* and 
they have never failed to "perk,** so no one 
.should experience serious trouble with it. 

I only hope that other experimenters may 
derive as much pleasure frotn the must ruc- 
tion and operation of the Booster Stajrc as 
I have had and expect to have in the future. 

last of Parts 

One Lincoln colhipsihlr loop, I.: 
Two Pilot .OOO.Vmf. \ariahle condensers, ("1, 
C2; 

Two X-L Yariodensenrs, .WMVi-nif.. (:i, (*t; 
Three hv-pass condensers, 0.5-mf., (V>, (*<». 
C7; 

Two coupling enndensers, .00h'-nif., ('K. ("!>: 

One prid condenser. .OOOl.Vmf., I'M: 

One by-pass condenser, o./i-iuf. (may not he 

needed). (II ; 
Three VY sockets. VI. VJ. Y:\; 
One Pilot drum dial; 

One transformer (de«.oriheil hi text). 

1.1; 

One oscillator inductance (described in 

text), 1.2; 
One bias resistor. '2,500 ohms. Hi; 
One bias resistor, 4.000 ohms. H2; 
One Pilot volume control Hcsishurrud. 0-1. 

mcjr.t H'l; 
One prid leak, 1. rnejr., Ht: 
Two S.)-mh. H.F. chokes, HK(M, UVi'2: 
Two biudmsr posts. HIM. Hlti. 
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AN ALL-WAVE SUPERHETERODYNE 

(font hm fit from l»9<je 117) 



|o,'i<linir the nut Ho system wlion rrwivinjf 
loml stations. The I »<*i k<*l itt» front pniui 
incisures 10 \ 7J,<, in. hijrli. 

It is interesting to observe tliat Lincoln 
engineers have consiilrrol it imneeessary to 
shield the rontrol-jrritl leads of the % Jfs. 
Thr wavelength range is entered in tin! 
following five jumps: IS-HO meters; :ii>-.>0; 
50-100; 100-21X1; ami the lirosiuYast Imntl, 
'JIM t- 5 50. 

The Power Unit 
The power pack, a seheinatie circuit of 
which is shown in Fig. 2, is connected to 
the receiver chassis hy means of n eahlc 
which is color-coded ;is imlieatett in the 
circuits. 

Due to the careful design of the U.K. in- 
put system, it is jmssihlc to use an n titelinn 
length up to KM) feet where sueh pick-up 
is desirahle mid convenient; the norniiil 
length, however, is only ahout 15 feet. This 
pick-up is sufficient tor excellent power out- 
put on even tiie most distant ami weakest 
signals; in other words, if there is sufficient 
energy lo actuate the first tnhe in this cir- 
cuit, then there is sufficient amplification 
available to obtain loud-speaker operation. 

To accommodate the output circuit to any 
type of reproducer, the output connections 
of the type "4-5 tubes terminate in tip jacks, 
as indicated in Kig. I. This makes it quite 
convenient to use any type of dynamic re- 
producer, or even a magnet ie unit. Of 
course, the output or matching transformer 
must be correctly designed for the input ami 
output impedances. 

An nnder-ehassis view of this receiver 
would reveal the simplicity which has been 
obtained in the parts layout. Here we find 
the resistors, by-pass condensers, coupling 
condensers, U.K. choke, input A.K. trans- 
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■ 100V 
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Fi({. 2 

Sehematie circuit of the poteer pack of the 
Lincoln Model DcLnxe Sll -M .Itt U'atv AV- 
ceil'cr. Resistors shunt tlu- 4 mf. ctsctrotytie 
units. 

former, band-selector switch, trimmer con- 
denser, off -on and volunie-eont rol resistor 
unit, low-high switch, and the radio-phono- 
graph switch shown in the seheinatie cir- 
cuit; the latter is mounted at the rear of 
the chassis, together with the output 
terminals. The chassis, which is of cad- 
niinm-platcd steel, measures 21 x in. 
det -p. 

The signal - frequency inductances are 
wound on threaded hake lite tubes, which are 
contained in the large shield can immedi- 
ately in back of the band-selector switch. 
There are five of these threaded tubes, the 



four short-wavi- coils being mounted at the 
corners of a reel angular bakclite plate; in 
thr center is i inted the broadcast coil. 

Repeat Points 

Stations below 100 meters will create a 
high ami low oscillator setting ami thus will 
repeat on the dial. This is often an advan- 
tage a.s harmonies of short-wave code sta- 
tions might interfere at one position of the 
Inning dial, tor a ghen stilt ion, whereas 
they would not interfere at the second set- 
ling for this station. The recommended in- 
termediate frequency to which this portion 
of the receiver should be adjusted is tHO kt\ 

It may be of interest to mention that a 
two-volt model, the D.C.-SW-lO Pel.uxc, 
has been developed for use where A.( . is not 
available. II includes a type \M oscillator, 
second-detect or, and first audio; type '32 
first-detector ami I.K. amplifiers; ami type I 
*:il tubes in the push-pull power output 
stage. 



are being made 
power lines at 

generator deliv- 
volts is used in 



CONTROLLED LIGHTNING 

IN'VKSTiGATIOXS, conducted by the 
(ieneral Kleetric Co., (which will" have 
an extremely important bearing on the 
broadcast reception which radio set owners 
will experience in the future) with particu- 
lar regard to static discharges carried over 
the power lines and terminating in the re- 
ceiver as clicks, and those interruptions of 
power service which an- so annoying if 
they occur during an interesting broadcast 
mul so devastating to the time-keeping 
quality of electric clocks, 
on standard "low voltage 
Willscyville, N\ V. 

A portable "lightning" 
cring 1 1 .. million, or mure, 
conjunction with a cathode ray oscillograph 
(or millionth-of-a-sccond camera). It is 
possible to give the output potential any 
desired wave-shape. Since the oscillograph 
mast operate in microseconds, if is given 
a "starting bolt" of a few thousand volts a 
few microseconds before the big "jolt" to 
be recorded ami analyzed, is put on the 
power line at a point four miles away. 

Let ns make the practical man happv by 
pointing out thr advantages to he gained 
by research in this sremingly "abstract" 
field of lightning aualvsis. 

A many practical considerations may 

lie mentioned the behavior of fuses under 
lightning voltages, protection of transformer 
banks, combinations of transformers with 
lightning arresters, and other effects of light- 
ning on different equipment used in dis- 
tribution svstems. 



ANIMATE?!) RADIO 
pORTAlSILITY in a receiver has Im-cii 
T obtained by the |\ S. Army, which re- 
cently equipped cavalryman' with a re- 
ceiver, ami wound an aerial round a pule for 
him to carry. A rival, however, is reported 
from Morocco by f/Jntnuif of Paris; a 
radio enthusiast appeared at Catablanca 
with a camel who had a loop mounted above 
his head "like a saint's halo." 

We have yet to hear the radio fish storv. 



Make 
Depression 

Take advantage of the present de- 
mand for repair of old receivers! 
Build strongly for the future, and in- 
crease your business by giving GUAR- 
ANTEED REPAIRS. 
You can do this safely by using 
Radio's Finest Parts— 

POLYMET 
PRODUCTS 

Standard of the Industry 

FOR FILTER BLOCK REPAIRS 
THE POLYMET KIT of 25 UN- 
CASED CONDENSER SECTIONS 
illustrated below— is the most useful 
Kit ever assembled for service work. 
Many capacities and sizes, all in strict 
accordance with R.M.A. ratings. 
Mail the Coupon for special low-price 
introductory offer. It will also bring 
you the new 1932 Polymet Parts Cata- 
log, containing many service helps. 




POLYMET MFG. CORP. 
834 East 134th St. 
New York City. 

Scud mi* your sensationally hoc-priced in- 
troductory ntVcr on the Polymet (\mdenscr 
Repair Kit. Also include the new 1932 
Poly nut Radio Parts Catalog, without 
charge. 



Name 

Address . _ 

City 

State 

Mark Proper Square 

□ IOBBI K □ IH VI I K 

□ SI KVICL MAN QtL'SlOM SL I* BUILDER 



Voltage Regulation 

For receivers employing MO volt transformers u«» 
tha CLAR0STAT AUTOMATIC LINE VOLT AC? 
REGULATOR which plugs in between the receiver 
cord and the wall outlet 
Made in 5 sizes, from 50 
to 250 watts. * , -r 

List Price >1.75 

Far receives *ith built-in 
prot'ctnn <85 volt transfor- 
mer! us- the CLAR0STAT 
REPLACEMENT LINE 
BALLAST. A special model 
ruA e i» V T ry receiv <r- FREE 
CHART on request. *«> en 
List Price JZ.OU 

Claros4at Mfg. Co. Inc. 

285 N. 6th St. 
Brooklyn New York 
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SERVICE-SELLING SUPERS 

(Continued from page 4-20) 



In general it may he said that the whole 
servicing problem of the short-wave portion 
of the short and broadcast band receiver 
involves nothing more than first ascertain- 
ing thai the broadcast bund portion of the 
receiver is functioning properly, making 
care fid continuity, condenser, and tube tests 
on the short-wave portion of the circuit, and 
finally a careful ear test. In a word, Serv- 
icing of short-wave receivers or the short- 
wave portion of combination receivers is ap- 
preciably more simple than that of servic- 
ing a good broadcast-band superheterodyne. 

For the benefit of Service Men, the fol- 
lowing operating characteristics, when the 
volume Control is set at maximum, are given: 

Filar uent potentials; VI, 2.2 volts; V2, 
V:*, 2.25 volts; Y<>, 2.3 volts; V4, Y5, V7, 
V8, 2.m volts; V9, YlO, 2.4 volts; VII, 5.1 
volts. Plate potentials: VI, V8, V r, V(», 
V7, Slti volts; V2, 80 volts; VS 4 75 volts; 
V8, 178 volts; V9, 221 volts; V10, 220 volts. 
Screen potentials: VI, Y3, V4, Y(i, V7, *><> 
volts; VJi, YlO, 240 volts. Control-grid po- 
tentials: VI, 18 volts; Y2, 0.0 volts; VH, 
Yli, Y7, 3 volts; Y5, 1.1 volts; Y8, 20 volts; 
VI, V«H VlO, Hi volts. Plate currents: VI, 
0.08-ma.; V2, 8 ma.; V3, Y<i, Y7, (i ma.; 
V4, V8, 0.1-ma.; 10 ma.; Y<>, V 10, 

|S ma. 

Parts List 

The component parts of this receiver have 
the following values: Condensers Cl, C2, 
C3, tuning units, 107 niinf. max. capacity; 



Call 
Lattar 


9oo« 
Uf«th 




Location 


Tin* ochodvl* In 
Eaatsrn Standard Tlar 


km 


17.64 


17 SOO" - ' 


tchowtadj, 
»*o fork 


Tuts., Thur»day, Sat- 
urday >l£p. a. to 5p.a. 


tb*i> 


19. 5* 


16,240 


Schonaotody, 
64* fork 


lUlays •CY, Daily 8:00 
•.i0k. to 10 a. a. »lso 
1:30 p.a. 


«a 


19.79 


16»210 


Pittsburgh, 

POOJM. 


Malays KMU, Tuas, 
Thar., Sat. and Gun. 
6 «.•■ to 19:00 noon 


rat 


SO. 60 


14,490 


ItdM City 


Dolly ClSO p.a. to 
3t00 p.o. 


99X0 


99.99 


19,060 


9cbon*cto4y 
boo fork 


Mon. 9 p.o. to 9 a.o. 
Tuts.Thura. ,Sat. 
Moon to 6 p.m. 


■am 


99.94 


U,600 


Pittsburgh, 
Pwm. 


Pa lays KSfcA,Tu«s., 

Thur».,£at.,5un. 
12 noon to 6 p.*. 


KIT* 


96.99 


11.090 


aanllo, P.I. 


Dolly rxcapl Von. 6 
to 4 p.B. 2 to 4 p. a. 


CM* 


96.69 


11,760 


C tm l*i ford, 

Ireland 


Dolly t»Cfpl Sal. arJ 
fittn.-?:90 to 6i60 a.o. 
* p. a. to 7 p.o. 


IUB 


99.60 


10.410 


Gy4n«T,6w«. 


Irrtruiar »a<ir.«sd«ys 
aftar 6 •.«. 


PCI 


81. ta- 


0,690 ' I 


Hndhovon, 
Holland 


•ad. 5 p.o. to a m.m.i 
Ttwrs.l p.o. to J p-o. 
* 8 to 19 p.o. Prl. 7 
Dm. to 9 p. a. and 
9 f , m. to 2 a. a. 


•tux 


ll. 99 


9,670 


^Springfield, 
Mass. 


fislays VbZ-k dally 
7S.V3 a. a. to 11 p.o. 


SUA 


99.00 


8,660 


Loningrkd, 

9w«iU 


•ondiy ,Tuti. , Train. , 
Frl. 9 to 6 p.o. 


m 


44.90 


4,790 


Oaorgatoon 
•rltlsh Com. 


6*4. and Sunday 

7il6 p.«. to 10US tm 


ma. 


46. M 


0,140 


Pittsburgh, 
Ponna. 


h»l»y> KLKA Tut .Tfairj 
Sat. Sua. 6 pa to 12:00 


PL 


49.99 


4,190 


nffal Tcoar. 
Paris * 


Dally 0:45 a* to 18:90 
p». 4:16 po to 41 45 pa . 
Palagri »J2 daiu racrpt 
Sunday e pa to 7 po. 
11 pa to 2 aa. 




49.14 


6,100 


Pound 6 rook, 
■r» Jar soy 


wiaa 


49.34 


6,090 

97070 
4,090 " 


ChlrO«o,Zll, 

Austria 

Cincinnati, 
OMo 


Pflays ftCPl dsllj •*• 
capt Sund*y e sot to 
7 aa. 7 pa to 8 pa. 
9:30 pa to 10: 15 pa. 
11 pa to 12 pa. 


•on* 




Tuas.ond Sat. 6 to 7 aa 
6 5 to 7 pa. Thursday 
9 to 10 mm. 
Malays lit dally 6(30 
aa to 11 sa liSC pa to 
3 pa. 6 pa to 1 aa. 


9aloJ» 


49.60 


nv 


49.69 


0,090 


Chicago, 111. 


Haioya itn dally 
10:15 aa to it 46 aa 
5:30 pa to 7 pa. B:3C 
pa to 1 aa. Sun&my 8 
aa to 12)30 pa. 3:30 


WCTt: ThI • ll»t it caapll*d fr<m oony sourta* sno-ina; rmmn% 
41 »cr*p*/>ela» but bslla*a it I accurate • nouah to 
accomplish on* purpos*: Intelligent Marching of 
tho ihort ■«•#> by • T86S» oonor • both as ta tl«t of 
<W and by fr*ou#o«7 band.. 




La I* Lc Id 



Fi(t. 3 

Tuning graph of a particular short-wave set. 

Cl, 350-fiOO mmf. (variable); C5, 750 tnnif.; 
Cti, C7, CH, 015, C18, Cl!>, 0.1-ntf.i C<), 0.5, 
0.5, 1, mf.; CH), C2(i, 0.001-mf.; Cl 1, 0.15- 
mf.i C12, 0.25-mf.; C14, tliree +-mf. (dry 
electrolytic, Potter); CU, t 17, C2+, C2% 
C27, C28, 0.00()-mf.; C20, C21, liO mmf. 
(two-gang variable); C22, 80 mmf., C23, 
com p. 

Resistor Hi, M,000 ohms (1 watt); R2, 
0.5 -megohm (tapered variable resistor); U3, 
1<9, 1114, (»0,00() ohms (1 watt); H4, H10, 
UK) ohms (wire wound): 4,500 oluns (vol- 
ume control, tapered); Hii, 13,500 ohms (1 
watt); K7, 15,000 ohms (2 watts); H8, 
400 ohms (wire wound); Hll, Hl$, HH», 
H17, 10,000 ohms (1, 1, % 1 watts, respec- 
tively); fUi, 220 ohms (2 watts); ft 15, 
<i,. r >00 ohms (1 watt). 

Coil 1.1, 1<»7-S; 12, HJ8-S; La. 175-S; I A 
281 (Ft. V. Choke); 1.5, 101 15 (Choke): 
IS, 277 (H. T. Choke); La. S.W. coil 10-90 
meters; Lb, S.W. Coil 20- M) meters; L<% 
S.W. coil K)-80 meters; Ld. H.W. coil 80-tOO 
meters. 

Transformer I.F.T1. type B-l; I.FT.2, 
type B-2; I.F.H.a, type H-iJ: A.K.T.l, type 
A-270; \.F.T.2, type 10143; i\ T,, type 
101T3-S. 



Ft|, 2 

Domestic and foreign short -wave stations. 



IS THE "COLD" TUHE HERE? 

RECENT publicity releases state that the 
filament less, cold-ctttbode ttibe of Dr. 
August Hund, noted engineer, is really for 
denionslrnUon by Wired Itadio, Inc. If 
this device is not restricted to the require- 
ments of wired radio service, it is possible 
that the instrument may become available 
to radio set owners. It is not known at the 
present writing whether the new tube offers 
any other advantages than perhaps long life 
and low upkeep enst. In appearance, the 
tube is Said to resemble a fountain pen. 
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BOOK REVIEW 



"Talking** scales, states a Department of Com* 
tncrce report, have been introduced in England, 
Sound records ivitl do the trick; but zvateh out 
for ''double tracking/' under trying conditions, 
such as illustrated above, 

HOME-TALKIES FILM LIBRARIES 

THK first of I .in film excluinjres has been 
o pencil with frrent irmimny in New 
York City hy T.ilkics, Incorporated. Tliesc 
exchanges, vrliicli will he opened thrmighout 
the country, will make avuihilik 1 on a rental 
Iwists a Jarjre lUir.try of Hi i us and accom- 
panying sound records. Kaeh exchange 
maintains a service department for the re- 
pair of filing. 



REVIEW OF Al'IMO AMPLIFIERS, hy 
J. C. Acevcs and G. C. Croui. Published 
hy International Textbook Co., Scratiton, 
Pa. 5 x 7»4» inches, 170 pages, cloth; 93 
illustrations. 

This Look is excellently written for the college 
student who is possiMy studying Electrical Engi- 
neering and taking a course in radio theory. 

I tetails cm the design of audio transformers and 
filter chokes are worked out so that if the student 
were studying transformer design, then this book 
would prove quite valuable. 

different types of commercial amplifiers are de« 
scriljed but the book is sadly lacking in recent 
developments such as the tuned filter choke system 
and the direct coupled amplifier. 

The methods of connecting lo ml- speakers and 
headsets for program rervice in large hotels and 
hospitals are also de>criht-d and though these methods 
could l>e used, they are not, to any extent, used 
in practice. 

The iKHik is divided into three sections, the first 
being devoted entirely to ordinary radio theory 
and comprises about one third of the text. This 
section is written by J. C. Act-ves, while the re- 
mainder is written by G. C. from, who is a very 
well known transformer engineer. 

There are few technical errors and the liook 
should make interesting and easy reading for any- 
one who has a little electrical knowledge. How- 
ever, it is not recommended for radio Service Men 
as it is entirely too general in icope to be of 
much aid to these individuals. As a library addi- 
tion or reference guide, it is ideal, for it c<»\ers 
the field of audio amplifiers very well. — E. M. L. 



REVIEW ON RADIO TRANSMITTERS, 
hy J I. F. Dart and E. V. Amy. Pub- 
lished hy International Textbook Co., 



Sc ran ton. Pa. 5 x 7V1> inches, 16 1- pages, 
cloth; b?) illustrations. 

The first tection of this Ixxjk is written by 
H. V, Dart and illustrates and describes methods 
of learning to read and send code. The remainder 
of the Ixnik is written by E. V. Amy and is a 
comprehensive discussion on radio, telegraph, and 
telephone transmitters. 

The text is very complete and de->cri!ies almost 
every t>|* of radio transmitter, both commercial 
and otherwise. Formulae for determining the di« 
meiisioiis of the Hertzian antenna are given and 
these, if worked out for a definite waveband, check 
very well with actual known \alties. 

The act inn of vacuum tube oscillators is de- 
scried, also the transatlantic telephone transmitter 
at kocky Point. However, recent developments on 
breaking up the transmitted telephone Conversation, 
so as to make it quite imjHissiMe to understand 
by listeners in. were devised and put into effect 
at this transmitter some time ago. The description 
of this feature is lacking from the !>ook,dtte evi- 
dently to the fact that the Imok went to press 
lief ore the transmitter was equipped for the above 
action. 

The l>ook is extremely general in its nature and 
is recommended for those who are intending to 
take government examinations for o;* rating licenses, 
as the transmitter data, circuits, and information 
should pro\e inv;iIuaMe, both to commercial and 
broadcast operators. 

Some of the more important of the many com- 
plete transmitter circuits included in this edition 
are: 

Model KT-3628 ACCW; 

Model KT'3655 Short-wave Transmitter; 

One Kilowatt broadcast Transmitter; 

live Kilowatt liroadcast Transmitter (Western 

Electric) ; 
Ten- watt Aircraft Transmitter; 

Pata on TuIjc Layout for Composite Broadcast 
Stations. — K. M. L. 





FORMULAS AND RECIPES 
For the PRACTICAL MAN 



CONTENTS 

I. Adhesive* : Clue*. Cement*. 
(;iiin<.. Mil. Hage*. I.uhrhant* 
—2. <'leaii*tng: sialn H«' mov- 
ers. Rleachc*. cleaning Fluids 
- Metal I'raM: Coloring, 
OvNtll/lnK. Plating. Repair- 
ing. We Mine. Polishes Al- 
loys. Solder*- - 1. Paints: Col- 
or*, stains Varnish**. Kriimi- 
el«, l.umlnou* Paint. Wash- 
able Paint. Pulnt-Remov Ink'. 
Wat ern rooting. K Ire proofing — 
S. «;ia***Wdtklng: inning, 
Drilling. Itorlng. Rending. 
I'.lowlnU. Etching. Engraving, 
l- v ro*tlng. Silvering, etc. — 0. 
Wood-.'raft: Fillers Fire- 
proofing. Acid -proofing. Wa- 
terproofing. Furniture Pol- 
ishes- -T. Inks : Kradleatnrs. 
Ink Stain Remover*: 8ym- 
pal lut lc, lnvDlble. flecto- 
graph— J*. Photography. De- 
veloper*. K run Dion*. Fixer*. 
Sensitising. Toning, Printing. 
Phot ok rit i >hic Paper. Blue- 
print I»aiM-r 0. Ant Rode* for 
Pn|*on*. Romedie* for Rums 
and Scald*. Disinfectant!:, 
First -A Id In Accident*, Home 
Remedies — in. Preparation. 
Manipulation. Handling. Mix- 
ing. Kmulslfylng; Pse of Hy- 
drometer. t\*e of Thermom- 
eter: Tables of Weights and 
Measures. Decimal System. 
C*eful Tables. 



THREE NEW 5oc BOOKS 

FROM tlic table of con- 
tent*, It « 111 be seen 



that the book contains 
only .*uch material as 19 
con*iamb' needed and can 
be bract Icalb aphlied by 
the man who Is doing, or 
making things. 

Kiery for tun la hit* been 
felt te< 1 with a \l*w to Its 
u*eftilne** to the exherl- 
menter and practical tech- 
nical man. 

Xot only t liar — Tld* 
iHMik Is intended to servo 
directly n.r the u»e of the 
man who wi*he*j to work 
out de*ir.ible preparations 
for bract le nt home manu- 
facture, r* ;i menu* to 
earning .*pure-time monc>. 

It 1* .veil known, in the 
<a*r ft liimiiucr.ihle prep- 
aration* that lia\e liifotne 
hou*chold *tatidby* and 
who*e Production now" runs 
Into million* of dollar* of 
profit and If the tniih 
were known, thla would be 
found to be tho origin of 
nearlv all *ueh Micie**ful 
enterprDe* that the big- 
ge.t maiiuiartun-r*. who 
have built up tremendous 
l.irtorie.- making all tho«« 
thing* whl» h you use in 
>i*ir nun home, shop, and 
bu»lnc»s. *tarted on the 
mad lo *inci-*s with just 
Mich a mi i.i II Ik Chining 
a* j.ou. perh.ip* h.i\e been 
dreaming about. 

Thl* book will be ti*e- 
ful al*o in helping >ou to 
have moncv hy slmwhig 
you huu* to make in your 
own home at a fraction of 
their u*ual cost the hun- 
dred mot one preparation 
uhleh you mnc buy readj- 
made for o*e in your home 
or birlnes*. 

This book ha* been 
compiled by S. (*emshack. 
a well-known Riithor of 
p r att lc al lnst run lonat 
manuals in various srli-n- 
tlflc fields. You will find 
li n real help and an in- 
strument for self advance- 
ment. It will serve you 
a* a money -saver and a 
tnonojMnakerl 




FUNDAMENTAL PRINCIPLES 

OF RADIO 
Radio Simply Explained— Its 
Origin, Nature and Functions 



CONTENTS 
Chapter I — Fun- 
damentals of Ra- 
dio: Fleet rlclty. 
lies 1 stance, Isat- 
terifs. The Mag- 
netic Plnult. Tho 
Magnetic Field. 
Inductance. Pun* 
densers, A. P. Cir- 
cuits, Propaga- 
tion of Ka<li< 
Wa\c*: Chapter 
II — The Simple 
Radio Set, Sin- 
gle. Two, and 
Three - Plrcult 
Tuners. The Rat- 
lery Set. Vacuum 
Tubes, Kleetrie 
Sets. Loud Speak- 
er*: Chapter III 
—Diagram.*. How- 
to Read Them. 
Chapter IV — 
Amateur and 
Rroadca*t Sta- 
tions, Talking lec- 
tures. Te1e«i>inu. 



Tms ROOK Is Intended as a handy fundamental aid for 
"checking up" and nyMcinallz.ng your knowledge of 



for 

up" and HyMcinaiizing your KnowiruKe of 
rniiio no mailer what stage of the art >*»u havo llius far 
m.i>t»Tfd by htudy or experience. 

It la Intended for tho»e who niny have had to get their 
flr*t working knowledge of radio through experhnce in a 
Inhliazard Luhimi and now want to get a more solid 
grounding in it* principles and theory. 

It is intended for the practical man. the technician who 

wants to get a practical c prehensive knowledge of tho 

principles underljing the HoW and WHY of Radio. 

The book ha* been prepared with special consideration 
for the young members of the profe*slon; and one of the 
main objeiU ha* been to Mate In Plain Fngliah the few im- 
portant elementary principle* which the author* of tn.i*t 
book* on radio envelop in such a haze of technlral my-strry 
as to keep their explanations beyond the understanding of 
the ordinary man. 



THIS M ,\ N I" All has 
1 been written especially 
for the man who wishes to 
an] u ire a working knowl- 
edge of the elementary 
principles of mathematics 
for his uwn every-day use, 
To provide a complete 
treatment. the author 
Man* fruni the beginning 
Of the .MJbject. (-xplalnlng 
the flrbt principle* of 
arithmetic In >imple. 
clearly understandable 
language, and from the.**, 
takes the reader by ea*y 
Men* through all the rules 
and processes of arithmet- 
ical calculation. 

A good technician 1* not 
alwa>* a good mathema- 
tician, but i he art of com- 
putation by tig u re* I* easy 
to aeiiulre. If >ou aro 
guided by >nine one who 
knows I urn- to direct your 
way and make It easy. 

Thai is the bbjeit of 
thl* book. Mr. Shaln- 
tnark. who I* an Instructor 
In practical >elence*. 
know* hmv to explain 
thing.* in blaln Englidi. 
and hi* one purpose In 
Mils book Is to make clear. 
In term* of daily applica- 
tion, tho imiiortnnt ba.*lc 
Principle* of maihemath < 
which everyone ought tm 
know, whether he be a 
working man. a merchant, 
or a profes.*ion.il mini. 

Sl»eclai attention I* vle- 
\oied in thl* book to 
showing tho man who U 
employed | n iiiibl*tr>" or 
in technical work, how to 
apply the working rule* of 
'nat hematic* in his Profc»* 
Siun or business. 
All our book* 




ELEMENTARY MATHEMATICS 
For the Technician and Craftsman 



CONTENTS 

T — Arithmetic Addition. 
Multiplication. Subtrac- 
tion. Division, How to 
I'se Decimal* : II — Frac* 
Hon.*. l'ercentage^. Ratio 
and Proportions; HI Tow- 
ers and Roots; The 
Metric System :V— How to 
Measure Surface* and 
Volume*; Vl — Mathemat- 
ics for the Manual and 
Technical Craft •man; VII 
— Special Muthematb * for 
the Radio Technician; 
VI 1 1-— Commercial Calcu- 
lations, Shot -cut Arith- 
metic. Intei est Calcula- 
tion, Discount*: IX — 
Weights nml Measures ;X 
— I'seful Tables. 



- are of uniform size (1x9 in. containing Hi 
There is no more mystery about radio In the mind of the p age - * p rint.,) ( ,n *trong paper with Miff colored covers, 
reader after he ha* read this hook' — — — —— — — — — — — — _ — — 

' J PRESS GUILD lNC. f 1$ Murray St., New York City. RC-1 | 
I Enclosed find f for which moil tne postpaid | 



The author, being n former in«tnielnr In radio, know* 
tiow t«> co mImiim evidalning in ^Inude language, the origin 
and nature of radio; he leads hi* reader through clear de- 
xrli.tb.fi and practical analogies, step l»y slep. until ho 
understand* the working of the most complicated circuit. 

Yoit will find In Mr. Martin'* book a really Intelligible 
discussion of a loi of subject* In radio, for which you 
have never before been able to find an elementary explana- 
tion In such easy-to-gra>|» and understandable term*. 

Kven If you think that yoit know a very' great deal about 
radio, you should get thl* book, even If only to see In what 
a charmingly ea*y wav Mr* Martin has dealt with a dllTl- 
eult and abstract subject. 



J the following books: 

! so. i 1 

Nu. 2 } 5t»c each, Tost paid, all three for $1.10. 

No. 3 ; j 

J Name J 

I Add re* 3 I 

| City and State | 
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HOTEL DIRECTORY 
OF THE RADIOTRADE 



The Hotels on this page are 
Patronized b> the Radio 
Trade. Make them your 
Headquarters 

One in a Thousand 




At 999 hotels in Atlantic City 
you can get the same thing • • • 
rooms with or without meals . . . 

*An Original and Unique 
Service has made 

THE 

CAROLINA 
CREST 

The Thousandth Hotel 

*Abed or at your service table 
enjoy a delicious Tray Breakfast 
WITHOUT CHARGE -in the 
privacy of your own comfortable 
room while you glance through 
your morning paper . . . then 
wonder — as all our guests do — 
how we happened to move your 
home to the 

CAROLINA CREST 

North Carolina Ave., near Boardwalk 

ATLANTIC CITY, N. J, 

SPECIAL WINTER RATE 
$3.00 per day 

Every room with private bath— 
Bed lamps and at least three windows. 

H. L. FAIRBAIRN, Mgr. 



* 

♦ "The Gathering Place 

% of 

•> Cosmopolitan New 1 orkers" 

| The RUSSIAN VILLAGE 

* 100 West 57th Street 

* New York Gity 
•> 

•> Dining, Dancing, Russian and Gypsy 

*;* Entertainment. 

❖ LUNCH — TEA — DINNER 
<• No cover charge at any time. 

§ Broadcasting WOR Circle 7-9434 

•> 

•V •> * •> ❖ •> •>•> •>•>•>•>•> ♦ •> •>•> •♦• v •><• 



The Home Hotel 
of New York 

Homelike in service, 
appointments and lo- 
cation . . ■ away from 
noise and consestion, 
yet but a few minutes 
from Times Square . . . 
garage facilities for 
tourists,. 

Room and Bath from 
$3 single $4 double 
500 Rooms 

Home folks will 
like this hotel 



HOTEL 



BRETTON HALL 

BROADWAY at 86th ST. 
NEW YORK 




A riotously gay new revue at 
Connie's Inn featuring the 
finest in "colored entertain- 
ment! Dance*compellinR 
music by Fletcher Hender- 
son and his orchestra. 



CONNIE'S INN 

131st St.— 7th Ave. N. Y. C. 

Tel. TUllngliast 5-6K30 



A SPECIAL OFFER TO NEW READERS 
— Eight months subscription to Radio-Ck\FT 
for $1.00. Send remittance to Radio-Ckaft, 
98 Park Place, New York, N. Y 




Si 




nt 




"AN ADDRESS 



OF DISTINCTION 




The New and Beautiful 

HOTEL LINCOLN 

You are assured of MAXIMUM 
COMFORT and MAXIMUM 
SERVICE 

1400 Rooms, each with tub and 
shower-Servidor 

SINGLE: 
$3.00, $3.50, $4.00, $5.00 

DOUBLE: 
$4.00, $5.00, $6.00, $7.00 

RADIO — DeForest Direct — now 
being installed in *very guest room 



|; IS E K 



t 





JUST OUT 

Nothing 
Like it 



YOU 
MUST 
HAVE 
THIS 
GREAT 
BOOK 

ACTUAL 
SIZE 

8x9H 
T 



RADIO 



service 

TREATISE 





in Print 

100 

Hook- 
ups 

675 
Illus. 

76 
Pages 




*:iE new Winter edition of our RADIO SER- 
VICE TREATISE, twice as larwe as our 
former one. has just come ofl" the presa. It i* 
positively the Greatest liook in print NOT .llJST 
A CATALOG. Jt contains u lar>f editorial ser- 
tion- -a veritable hook in itself with more v * I ua bu- 
rn form at ion not found anywhere eUe. Anionic the 



wealth of new technical informa- 
tion listed in the editorial section are the fol- 
lowing: Complete Radiotrou Characteristic 
Charts. Versatile I'ower Amplifier for use with 
Short-Wave Tuner* ami I'hono-t'irkups -Construc- 
tional Data of Servicemen's Test Oscillator usin^ 
httut A.C.-D.C Dynatron Circuit All \ bout Tone 
Controls.— Short-Wave Adapters ami Converters. 
— Constructing a tt-tube Super-Net Converter. - 
Modem i'/.iim Old Radio Sets. How to Select and 



Install Replacement Parts in Standard Radio Sets. 
How to Choose I'ower Transformers. — & ringing 
Your Set Up To Date with latest type Multi- 
mu and Pentode tubes. — All About D.C Receiv- 
ers Vacuum Tube Treatise.— I low to Take Care 
of your Tubes Ami dozens of new radio experi- 
ments, hints to Servicemen, valuable tables on 
useful radio data, etc., etc. 

This book is not just another catalog but a 
veritable mint of radio information which will 
be of infinite and everlasting value to you. 



WRITE TODAY. Enclose 2c for postage. Book sent by return mail. 

RADIO TRADING CO. 



23 WEST BROADWAY 



NEW YORK 



WWW. 
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OXFORD DYNAMIC CHASSIS 




These speakers are noted for 
tone without hum. U. C 
models can be supplied with 
push-pull output transform- 
ers. A. C. Models with 280 
tube as rectitier. 

14" Audit $12.95 

12" Concert Dynamic 8.95 
9" midget V C. 

Dynamic 7.50 

D.C and A.C. Field Oiassis 

14" S000 ohm field.. . .$7.95 
UV 2 " 2500 ohm field. . 4.95 
Midget 1000 ohm field 3.49 # 
Midget 2500 ohm field 3.49 
Midget 2500 ohm is supplied 
with hum balancer. 



JENSEN DYNAMIC CHASSIS 



Jensen Dynamics are used by 
leading manufacturers in 
their sets. We can supply 
most of their models. 

A. C. MODELS 

D8 A. C. rectifier.. $14.95 

Jr. Audit, tube as rec- 
tifier Midget using 
280 tube 12.95 

D. C MODELS 

D7 2500 ohm field 12" $8.95 
D7 1000 ohm field 12" 8.95 
M idget 2250 ohm field 5.95 




PENTODE ADAPTER 

This Penttxle Adapter permits the insertion of a 
type 247 Pentode Power Tube in place of the type 
245 tube. Simply remove 245 tube, and insert the 
Adapter, and plug in the 247. 

OUR 
NET 
PRICE 



$]20 




MAGNETIC CHASSIS .IN BOSCH 

CABINETS 

Due to the many battery oi>er- 
ated sets still in use which 
require magnetic speakers, we 
Offer the following in the beau- 
tiful Bosch cabinet. 

Bosch Oiassis 

B. B. L. Chassis $4.95 

Utah Chassis 4.95 

R. i . A. Chassis 4.95 

Farrand Chassis 4.50 




A-B-C POWER PACKS 

There are now available to the Service 
Man, experimenter, nrtri custom »*t 
huiliier three models of power packs 
iloHi^ued to supply "A."' "II," an»l 
**C" potentials to radio receiver 
chassis of almost any type. K:ich 
pack is complete with volume divider, 
filter condensers, tilter choke, l>y*pass 
condensers, and taps for intermedial*' 
voltages (R.K., ]k»irctor. A.F., etc.) 
Two leads are provided for connec- 
tion to a dynamic reproducer field; 
or the circuit may he completed through a tilter choke supplied with each 
instrument, whene the r« producer is a magnetic, or sell -powered dynamic 
unit. 

1'etitode, screen- grid. Variable- mil, and all the other tubes may he 
powered irom mie o\ these packs. The characteristics of each are as follows: 
Type A. Filament 
supply for four type 
•in tubes. 




two 7 1A's, 
'80. l'late 
180 volt*; 
"C" voltage 
for type '7 
Each of 



one 
and an 

Potential, 
and the 
requisite 

I A tlll)CH. 

these units 



Type B. Filament sup- 
ply for four type "2 4 
or '27 tubes, two *4 5's 
and an '80. Plaie 
potential. 1 80 1 and 
"C" for the '4 5's. 



Type C. Filament sup- 
ply for four typo '2 4 
or *2 7 ttil**s, two '4 7 
pentodes, and an 'riO 
rectifier. Plate poten- 
tial, 250 volts; and 
"C' k for the '4 7*11. 



detector, and 
hot -cakes 



provided 



A.F. voltages. These 



with taps supplying the usual It. P., 
A.H.C. Power Units are going like 



OUR PRICE 
FOR ANY TYPE 



$675 



FARRAND 
Inductor Dynamic 

One of the best sounding 
speakers you ever heard. 
Words cannot describe the 
tone ot this speaker. \o 
danger of hum. noise of elec- 
tricity and yet is superior to 
manv dynamic speakers. Two 
models. 9", $6.95; 12". $7.95. 



farrand 





POWERTONE 

Microphone Stands 

Powertone Elec. Co. has 
now entered the microphone 
field with a complete line 
of microphone stands. \\ e 
are in a position to supply 
anv type of stand. The 
above 'stand is 12" high. 



Your Price 



$3.50 



R C A. MODEL CHASSIS 



Famous 
R.C.A. 
chassis 

in 
modols 

for 
every 
set. 



A. C. Model 106 with 280 tube.. $12.50 
D. C. Model, 330 volt field, 1000 

ohm. with output trans 5.50 

Same as above less transformer. . 4.50 
Modei 106 12" 2500 ohm field.. 7.50 




BALDWIN DYNAMIC CHASSIS 



Made by the 
famous Na- 
hatiiel Baldwin 
9" A.C. with 
280 tulic $7.50 
9" D.C. 2000 
ohm & sta 5.50 
9" 1>.C. 2000 
ohm without 
stand 4.00 
9" D.C. 2000 
ohm loss out- 
put trans. 3.25 
This speaker is 
noted for its 
fiilclity of tone 
and sensitivity. 




B.B.L. SCRATCH FILTER 

It is now possible to filter 
out scratch produced by the 
needle as it rides over the 
grooves with the B.B.L. 
scratch filter. 

1 'rice 35c 




All offers are F.O.B. New York, and subject to prior sale. 
Terms: A deposit of 20% 1. reauired with every o rder. 
Balance may be paid on delivery. Or, deduct 2% if full 
amount is «nt with order. 



DO NOT WRITE FOR CATALOG! 



GRENPARK CO., Dept. RC. 245 Greenwich Street, New York, N.Y. 



$ Prices YOU can make 
a REAL profit on! 




Famous Model "G" Gordon 
Phono-Motor and Turntable 

First time at this price. Rugged!? constructed 
throughout. Spanish felt gears assure silence. 
Ktiuipped with automaintic stop control. In- 
duction type, no brushes. Easy to install — 
exceptionally quick starting torque. For lift 
\olt 60 cycle alternating current. Proven He- 
pendahility has made this New <;or<lon Electric 
Phonograph Motor ami Turntable the accepted 
standard of ex- 
cellrnce for the, 
industry. 

First time at 
this price. 
Make a nice 
profit and build 
unod will v ith 
everyone. 




List $30.00 

PRICE $8.95 



Farrand Dynamic Chassis 



Famed for itfc simplicity 
and reliability. Easily 
installed in all tyite.s of 
radio or phonouraph 
console^. Tonal ran^e 
and fidelity siijKJiior to 
any other reproducing J 
Unit in jfeneral use, ^3 



Dimension : Height 9 
inches, width %\ inches, 
dei>th 7 inches. For 
A.C. current. 




^ — * 



OUR PRICE 

$5-95 




OUR PRICE 

$2.75 



Condenser Block for 
Majestic 
"B" Eliminator 

Replacement for defective 
blocks in '*B"' Eliminators 
identical in electrical character- 
istics and outside dimensions. 
Can also used in any make 
"13" Klimtnator f «s well :<s most 
l>o\ver packs 



Gordon Acme 4 Pick-Up 
with Volume Control 



Genuine Bakelite arm with 
beautiful natural wood fin- 
ish will not show wear as 
will plated metal. Faith 
fully reproduces the entire! 
musical range. 
OUR PRICE 




$450 



I.C. A. Test Leads — 1 to the 

dealer or M-rvlre- 

nian. I naurpu >ed for testhut h'U and tracing shorts 

opens and other onmion defwt>. L«*il>' at- 

lached to telling tarter or electrical apnaratu . AOC 



Fixed Pigtail Resistors 



500 
1,000 
1.500 
1.800 
4.000 
4.700 
5.000 

OUR PRICE 



OHMS 
10.000 
15.000 
20.000 
25.000 
30.000 
40.000 
60.000 



75.000 
100.000 
125.000 
150.000 
250.000 

1 Megohm 

2 Megohms 



75 



C PER DOZ 



R. C. A. Loudspeaker 103 

A beautiful speaker, superb in its 
faithful reproduction. Molded 
frame and pedestal resemhle hand 
carved oak. Mechanism concealed 
by attractive tai>estry. 



(Genuine R.C.A.) 



List $18.00 




OUR PRICE 



$3.43 



Atwater-Kent 
Condenser & Filter Block 

For Model 37 and 38 Sets 



Ideal filtering system for ANY 
make A. C. set using 1 7 1 -A 
tub*. Contains proper chokes 
and high voltage condensers. 
Flexible wire colored leads 
same as oi urinal 

HOOK-UP 
Green wire to 280. black to 
K.F. plate, yellow to Power 
Tube plate. white to first 
audio by-pass, white to C.T. 
of -26 resistance, 
red to detector Ol R 
Plate. Wire from PRICE 
can to ground. 




$2.95 



Kolster K-6 Speaker 



Magnetic type tone speaker, 
lietusrkablr lone quality: vol* 
mm- io spare Itraiitifully carved, 
flnr Walnut cabinet. K<juli>i>ed 
with hUhly Jensttivc oversize 
Miitcnt-l an«l drblnK unit. Faith 
ful reproduction from tin* faint- 
e-i wlibpcr to fullest volume of * 
hr*<» hiinU. 

List $20.00 

ovn 

PRICE 



KU.UU 

$3.35 




AIR-KING 
Superheterodyne SAV Converter 

The ffrentest Converter 

ever built . 
llring* in European station 
clear as a bell. Convert > 
an.v ?h into a short wave 
receiver Kniploys li-1.17 
tuhes; covers from *J<i to 
H"» meters. Coil *wit<h 
eover» all ivave length it. 
*lnnle dial control. no 
itotly capa. ity. no <iur»K 
Rm built-in fliaimnt 
tran-foimer to heat the 
'! TIT'i. All you ne«*«l 
from your receiver l> a 
ItKltive It. voltage from 
to 180 volts Voltage 
not critical; no un>lr>- 
I at Inn of the receiver. 
■*lxe 7x10x3 In. Weight 




OVH PRICE 

$14.70 



New Type Elkon Dry 
Disc Rectifier 



Standard on " \" Elim- 
inators for Majestic, 
Mayolian. Webster. El- 
kon, Bernard, Fada. 
Knapp, Sentinel, Metro, 
General Instrument, 
Phileo (Elkon equipped) 
and also on Elkon 3 
am|>., ami Rriggs & 
Stratton chargers. 

List $7.00 




OUR PRICE 

$345 




OUR 



Baldwin Rival Unit 

This Nathaniel Baldwin unit is 
one of the finest. For phono- 
graph, automobile and portable 
radio outfits. We offer this fam- 
ous unit now at a sensationally 
reduced price. 
PRICE 



VICTOR ABC 
Power Transformer 

For use With 6-226. 
£-245, l-f*7 „nd 1-280 
tubes. Magnetically 
shielded preventing hum. 
Can safely he overload- 
ed 30'-'". Hitrh voltages, 
100 volts at IftO mils on 
either side of center 
tap. Extra larire ca -y 
especially designed to 
prevent overheating. 

Can Be Used For Any Power 
U»inK 215 Tubes 

Size: 4*4 x •» x * 1 >6 inches. 

No. 1 — Center tap of 9 and M <5 volts). 

No. J and 4 •?<•_. Volts. 

No. 5 ami 7 I in. V. High amp. t2li6). 

No. 3 and 6 Primary (110V. input). 

No. 8 -Center tap of 12 and 17 (2»$ V.) 

No. 9 and 14 5 Volts (280). 

No. In and IS- Ili*ri voltage for B supply. 

No. 16 — Center lap of above. 

No. 12 and 17— 1% in. volts high am^ (224). 

OUR PRICE ... 




Ainp.kiier 



1 amp. (224). 

$2.10 



FREE Catalog — means money to you 

These are only 11 few samples of the values to 
be found in our catalog. It is full »f items on 
which you can make from SIP* io 300'i profit. 
\nd the best of them Is. they are sound, welt 
known, trade-marked articles you ran depend 

U |)OII. 

Send 20'J with the order and articles will he 
shipped C.O.I). Order any nf the above ar- 
ticles direct from this pa«e. And be sure to 
ask for the catalog. It means money to you! 

RADIO CIRCULAR CO. 
225 Varick St. New York City 



ORDER DIRECT. ..from this page 



RADIO CIRCULAR CO., 225 Varick Street New York City 



TEAR IT OUT NOW! 



Enclosed find $ 



We regret that we cannot accept orders under $5 



. This it 20ft of ileitis lietr.1 lido*. 1 wilt pay balance upon receipt of merchandise. 



00. 



Send for FREE catalog! 



■ RADIO CIRCULAR CO. 

■ 225 Varick Street. N ew York C ity J 

■ I'leaie send me your catalog of radio bargain* I can B 
g make a profit on. 

I I undent and this obligate* me in no w .iy. m 



Address.. 



■ Address 
■ 

□ Also please »rnd catalog. ■ City 



Stnte 
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*A Powerful 

New 11-Tube 

Heterodyne 

Price? 



Ni 



Push-Pull Pentode Power Output Tubes — 
Multi-Mu Screen Grid Tube* Real Auto- 
matic Volume Control All the Latest Im- 
provements That Give Amazing Clarity, Per- 
ect Tone, Split-Hair Selectivity and Sensitivity 
ver Before Heard Of! 




TRIAL 



Complete Line of 
Consoles 

Rush the coupon for Me, beautiful 
entuloe that Illustrates Hie romnli-lo 
Una of MID'WKST console cabinet*. 
AH new, a!l different, all nrlred to 
sate you 30% to 50#. You'll Rasp 
with admiration when you s<t- the 
vast selection of beauty. Myle and 
Kraeo that is crafted into erery Mll>- 
WK8T Console. The tataloK is P II till 
— it doesn't cost you a penny 1 Hu*h 
the coupon NOW! 



MID-WEST RADIO 

DEPT. 22 CINCINNATI 



Deal Direct with Big 
Mid-West Factory 



— Save Middlemen's Profits 

Never l>efore in the history of radio 
lias such a powerful set been offered 
at Mid -Wests a ma zi tiff low price. 
Deal direct with the big MID-WEST 
factory. Save the johlier's profit. 
Your outfit will reach you splendidly 
packed, rigidly tcstc«1 with every- 
thing in place ready to plug in. 
No assembling! Entertain yourself 
for .10 days absolutely FREE — then 
decide. Save up to SO per cent in 
buying direct from factory — insure 
satisfactioti — deal direct with the 
world's veteran radio builders — 
MID-WEST. And don't forget— 
every MID- WEST outfit is lacked 
by an absolute guarantee of satis- 
faction. You take no risk. 



CORP. 

EST. 1919 



RADIO-F\NS! Tnst what you Ye been looking for! A power- 
fnl new 11 -tube radio at an unbelievable low price. And what 
a radio! T'VO Push-pull pentode power output tubes with twice 
the power and four times the sensitivity of ordinary 4> s— and three 
Miilti-M.i t«l*t. together with a -24 first detector gives you SIX 
SCREEN GRIDS. These six screen grids, together with the -27 oscil- 
lator, second detector first A.F.. and automatic volume control—the ~WJ 
tubes-gives a total of ELEVEN TTBFS, with reception equal to fifteen 
ordinary tubes-in a perfectly balanced, uon-osc.11at.ng. non-radtating super- 
heterodv„e TEX -TV X ED circuit with real Autocue Volume Control that 
holds those powerful locals down to the same volume as the distant stations 
and counteracts that annoying fading on weak stations. 

The use of a Kind-pass or pre-selector stage, together with Mnlti-Mu tubes, 
mates fhis radio actually surpass 10 K.C. selectivity. Absolutely eliminates 
those noisy singing ■•birdies*" and annoying cross 
talks. You'll be positively amazed and delighted 
when von see this sensational new set. hear the 
beautiful mellow, cathedral tone- know what it means 
to have that pin -dot selectivity and uneuualed 
sensitivity. 

He convinced — TRY IT 30 DAYS FREE. Don t 
send a penny. Mail coupon right now for anus- 
ing FREE trial offer and complete details, \oull 
l>e surprised. 



TE It MS 

low 



as 



as 



$5.00 

DOWN 



Big Pay for USER AGENTS 

! you arc interested in making RIG MONEY 
spare time for just showing your MID- WEST 
Radio to friends and neighl>ors. then check 
the cou|>oti ami mail it immediately 
for complete details. Special 
guarantee and FREE trial 
offer eliminates all 
risk. Your big 




opportunity 
lurry 



>W- v\V> 



OHIO 



X 



www.americanradiohistorv.com 



On All 
Newsstands 



25c The Copy 




"IMAOf'AND VOICE 



EVERYDAY SCIENCE AND MF.CI IANICS 



1(K) Park Place, New York, N. Y. 



www.americanradiohistorv.com 



- "I HAVEN'T MISSED A SINGLE BROADCAST 

OF LOUDSPEAKER RECEPTION, WITH ABSOLUTELY EVERY WORD AUDIBLE SINCE THE FOURTH DAY 
OF LAST APRIL, OF STATION VK3ME (MELBOURNE, AUSTRALIA), EVERY PROGRAM LOGGED IN 
MY LOG BOOK" 

. . . writes a Lincoln owner in the mountains of 
Tennessee. (Name and address on request.) 
He continues: "This not only applies to Mel- 
bourne, but < 

I HAVE NOT MISSED A SINGLE TEST 

of JIAA, Kemiikawai Japan since May 1st, as my 
records indicate. Other stations the world over 
are rt£eived on their schedules as regular as 
clockwork. Even the little V/2 KW station of 
Ponzon, Poland is received on its wa\c of 31.35M 
regularly every Tuesday and Thursday." 

* # Ew*ll with all the thrill that ithort Hovtl |x>(*h<-*«, a new one 
cornea when foreigner** ure lncc<*<! on the hroadrUHt hunti. 
Last week when I received Sydney, Honolulu, und Onnka 
(Japan), all in one morning* it makes a feeling come that 
almost takes auiiy the thought of the prevailing pcrio<l of 
depression. It is almost wrird to turn on the Art in the mid- 
day and log over thirty stations from seventy-five to twenty- 
five hundred miles distant, hut . I udd t hut the day it occurred 
was ttie best day of reception that 1 have had on broadcast 
in many months."* 





Super Power Means Super Performance IN YOUR HOME 



15 to 550 
METERS 



NO 
PLUG-IN 
COILS 



GLOBE- 
CIRCLING 
POWER 



LABORATORY 
CONSTRUCTED 
BY COMPETENT 
ENGINEERS 



^^^^S SLIGHT loucli of a switch puts the tremendous power of a 

A Lincoln DeLuxe lo work for you. POWf R that pulls itt pro- 
grams from the four corners of lite earth, that spans (lie 
seven seas lo l»rin «r fascinating programs from foreign lands 
into your own home! POWER that enables Lincoln Owners 
^^^~™ Cofenjoy enviable records of almost n nhclic\ able per for mat tee! 
However, shwr power alone coujd not cfi'cct such remarkahlc results. 
The overwhelming success of Lincoln rceeivers is due to preeise and 
positive control of the exceptionally high ampIifiea|io.U'Jrrf\ed from 
four tuned I. I". stages. 

Globe Circling Power Applied to Short Waves 

The Lincoln short wave feature is not to he confused with hastily 
improvised ""'converters,** "adapters" or other accessory units thai 
are being used in some receivers. Lincoln engineers have succeeded 
in designing I he I>cLu\c to Accommodate short waves in precisely the 
same manner us the reception of broadcast stations. This feature is 
inherent in the receiver it sell, and has no external parts or connec- 
tions. Each hand of short wave frequencies is timed through its 
permanently placed eoils un<l is passed through the high-gain, screen- 
grid I. F. stages exactly tin* same as hroadeasl frequencies, thereby 
utilizing the entire resourees of tin 1 famous Lincoln circuit. 
A small no- capacity selector switch 011 I he front panel gi\es instant 
access to any of the four bauds of short waves or I he broadcast band. 

DeLuxe DC-SW-10 Battery Model is a Marvel of Crystal-Clear 
World-Wide Performance 

From its first public appearance the Lincoln DeLuxe DC-SW-10 has 
achieved uni>ersal success. Retaining the identical engineering fea- 
tures that has placed Lincoln V. C. equipment far ahead of the field, 
the IM1-SW-10 battery model oilers extremely quiet, crystal -clear 
reception of both broadcast and short wave programs. 
Availing themselves of the new low drain tubes, Lincoln engineers 
were completely successful in duplicating the mighty power, hair- 
line selectivity and famous Lincoln totic quality of the 4. C. model.' . 
In addition, the DeLuxe DC-SW -10 is astonishingly quiet in operation 
and possesses a richness of tone that is truly phenomenal. Although 
primarily designed lor rural and unclcctrificd sections, the DeLuxe 
DC-SW-10, because of its freedom from line- noise atid its marvelous 
tone quality is finding increasing favor in urban homes. 



COUPON 

Clip ami mail the 
ctmpun fur ctunplete 
in/it r mat ion a ho at 
the Lincoln />*■/ mc 
SW -32 {IMV-M cycle 
A. C.) ami the De- 
Lnxe IPC-SW-W {hat- 
tery*motleO receivers. ^ 



LINCOLN RADIO CORPORATION 

Dept. RC-I, 329 S. Wood St., CHICAGO, ILL. 

Name 

Street 

City State - 
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